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Foreword 


DR. HAROLD R. SANDSTEAD, one of the founders and 
Executive Director of the 
Interdepartmental Com-° 
mittee on Nutrition for 
National Defense, lost 
his life November 1, 
1955, in an airline crash 
while on a mission to 
speak on nutrition prob- 
lems in the Near and 
Far East. He had been 
a member of the United 
States Public Health 
Service since 1934. His experience in conducting 
nutrition surveys and teaching nutrition extended 
to all parts of the world. Dr. Sandstead did 
much pioneering work in developing standardized 
methods and procedures for nutrition surveys of 
population groups. The ideals and objectives of 
this Manual were originated by him. He labored 
on the outline and many sections of the Manual. 
It was his hope and is the hope of the Inter- 
departmental Committee that this Manual will 
enable not only the collection of nutrition survey 
data in a uniform manner, but also will facilitate 
the formulation of practical measures to improve 
the nutritional status of undernourished people. 
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CHAPTER 1 


Introduction 


The “first provisional edition” of the Manual was issued January 1956, 
as a guide for conducting nutrition surveys of Armed Forces in Near and 
Far East countries. It was used in field tests in four countries in 1956 
and 1957, namely, Iran, Pakistan, Philippines and Korea. These field 
tests led to various changes in the Manual, and the committee recognizes 
that additional improvements will be needed from time to time. 


I. Objectives 


The principal objective of this Manual is to serve as a guide for survey 
teams in collecting data for an assessment or appraisal of the nutritional 
status of a population. To accomplish this objective, it is anticipated 
that the Manual will assist the survey team as follows: 


(1) To establish uniformity in methods, techniques, and procedures 
for conducting a nutrition survey, thus enabling a reliable comparison 
of the results of surveys within and among countries. It is realized that 
some more refined methods might be valuable. However, of necessity, 
only relatively simple, well-tested methods adapted for field work can 
be used. 


(2) To serve as a reference to insure maximum coverage of the major 
facts considered essential in appraising nutritional status and to per- 
mit practical, effective recommendations to correct any nutritional 
deficiencies that may be found. 


(3) To serve as a guide for the interpretation of the dietary, bio- 
chemical, and clinical data collected. 


(4) To serve as a guide in defining the responsibilities and duties of 
various team members. 


(5) To assist in training local personnel to conduct nutrition surveys 
and in establishing a permanent nutrition service within the Armed 
Forces. 


It should be recognized that this Manual is designed primarily for 
surveys of military forces. However, the basic approach and method- 
ology is the same in surveying civilian populations, and even in surveys 
restricted to military forces it is necessary to study many phases of 
civilian food supply, population characteristics, health, and economic 
conditions. 


li. Interdepartmental Committee on Nutrition for National Defense 


The Interdepartmental Committee on Nutrition for National Defense 
was organized for the primary purpose of appraising and improving the 
nutritional status of populations in nations friendly to the United States. 
The committee is composed of representatives from the Departments 
of Defense, Army, Navy, Air Force, Agriculture, State, and Health, 
Education, and Welfare, the International Cooperation Administration, 
and the Atomic Energy Commission. The committee serves as a clearing 
center for the collection and appraisal of nutrition data, initiation of field 
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surveys and programs, and recommends corrective measures. A secre- 
tariat, located at the National Institutes of Health, Bethesda, Md., has 
been organized to serve the committee. A group of outstanding special- 
ists in nutrition and agriculture with experience in foreign areas serve 
as consultants to the committee. 


lll. Means of Assessment of the Nutritional Status of a Population 


In appraising the nutritional status’ of a population it is essential that 
many economic, sociologic, and related problems be considered in addi- 
tion to data on nutrition and health. The various manifestations of 
undernutrition and malnutrition vary considerably in degree and type 
in different countries and may not always be predicted. More needs to 
be known than mere food production figures, for in evaluating nutri- 
tional status, the important factors are the quantity and quality of food 
actually consumed, considered in relation to “requirements” or need. 
Estimates or even fairly accurate data on average caloric and nutrient 
intake are not sufficient for accurate evaluation of nutritional status, 
since inequities in distribution, availability of nutrients in food and 
many other factors may influence the situation. The consumption of a 
diet that is marginal in protective nutrients may permit survival for an 
indefinite period. However, such populations usually have a low life 
expectancy, increased disease rates, lowered physical and mental 
efficiency, and other manifestations of ill health. 

The chapters which follow will present in some detail the various 
procedures and methods necessary to assess and evaluate nutritional 
status. 


IV. Operating Procedures 
1. ORGANIZATION OF SURVEY TEAMS 


The Field Survey Director has overall supervision of the survey teams. 
In addition, a survey team director will be appointed for each country, 
who will direct and coordinate the activities of all survey team members, 
and serve as liaison to the United States Embassy, United States Opera- 
tions Missions, Military Advisory Assistance Groups, and the host 
Government heads. In general, a survey team will be composed of the 
following specialists: physician, biochemist (laboratory director), two 
or more laboratory assistants, food service and nutrition specialist, food 
technologist, and agricultural economist. In addition, it is expected that 
the host Government will assign personnel to work with the survey team 
to receive training and experience in nutrition surveys. Members 
who will be serving in more than one country are responsible to the team 
director of the country in which they are working. 

In general, the various chapters of this Manual define the responsi- 
bilities and activities of the team members; however, to avoid omission 
of pertinent data and duplication of effort, consultation and briefing of 
the team by the survey director will be necessary. The team leader shall 
have responsibility for general supervision of the team and shall coordi- 
nate the programs of work, including assignments to obtain supplemental 
information such as is outlined in chapter 9. 


2. PROPOSED WoRK SCHEDULE 


In the detailed discussions of following chapters there are outlined 
procedures that permit an adequate sampling of individuals and provide 
a broad basis for evaluation of their nutritional status. In the 60-90 
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operating days of the survey, the principal activity will be the collection 
of clinical, biochemical, and dietary evidence of nutritional status from 
a large representative sample of individuals in the Armed Forces. 
Ancillary data needed for the interpretation of this evidence will be 
obtained. 

Upon arrival in the country, initial organization and scheduling of 
activities by the members of the team for the period of stay will enable 
completion of the survey objectives in the time available. Such sched- 
uling will of course be flexible, and should recognize the probabilities of 
delays due to weather, uncertainties of travel, and the like. 

Ancillary work assignments should include: 


(1) Visits to scientific and educational institutions for the collection 
of data on research and teaching programs related to the country’s 
nutrition. 


(2) Visits to hospitals for the collection of data on level of medical 
care, general disease, nutritional debility, food service procedures. 


(3) Visits to service and training schools, particularly Quartermaster 
and Medical. 


(4) Performance of functional and therapeutic tests. 
(5) Visits with physicians and other medical educators in the country. 


(6) Evaluation of such influences as malaria, amoebae or other 
parasites on nutritional status. 


38. PROTOCOL 


Upon arrival in a host country to undertake or participate in nutri- 
tion surveys, the director of the survey team should report to the 
appropriate United States officials of the Department of State and the 
Department of Defense. Each member of the survey team should 
register with the American Embassy. Such courtesy calls within the 
country concerned should be arranged by the American Embassy or 
United States Military Group. When leaving the country, the survey 
director should report to appropriate officials. 


4. ReporRTS 
a. Reporting Through Channels 


Consultants to the Interdepartmental Committee on Nutrition for 
National Defense serve in an advisory capacity. Findings obtained 
during a survey may be discussed with discretion on a ‘‘need-to-know”’ 
basis, but recommendations and written opinion, except as specifically 
authorized, shall be transmitted only to the chairman and executive 
director of the Interdepartmental Committee on Nutrition for National 
Defense. 

Policy decisions may involve various international problems. If a 
consultant or other team member bypasses established channels and 
organizational echelons, it may prove embarrassing and may delay or 
prevent the accomplishment of the mission. 


A tentative preliminary report may be made to appropriate United 
States officials before leaving a given country, as circumstances indicate. 
It should be recognized that many of the facts gathered by the survey 
team may not be fully analyzed and evaluated at the time the team 
leaves the country. 


b. Written Reports 

Interim reports shall be transmitted to the executive director as 
requested. A comprehensive team report shall be completed promptly 
and transmitted to the executive director. 


c. Rights to Publication 

The information obtained in nutritional surveys conducted for the 
Interdepartmental Committee on Nutrition for National Defense shall 
be the property of said committee. Such information shall not be made 
available to the press nor published by an individual or private group 
except with the written permission of the chairman or executive director 
of the Interdepartmental Committee on Nutrition for National Defense. 


d. Informing the Secretariat 

The secretariat, among other things, serves as a clearing house for 
information and as custodian of the committee’s records. Consequently, 
it is essential that copies of all relevant correspondence and reports, as 
well as readily available documents relating to the work of the 
committee, be transmitted to the secretariat. 


CHAPTER 2 


Sampling 


This chapter will describe basic principles involved in the use of samples, 
for the estimation of the characteristics of populations. Sampling for 
clinical and biochemical evaluation of the Armed Forces surveyed, is 
discussed. (The plans for dietary evaluation are given in chapter 5.) 
Suggestions are advanced as to how the sampling should be done by the 
survey team, but no detailed catalog of procedures is given. A sampling 
plan which is appropriate for country A, may not be so for country B, 
due to differences in® general organization of forces, location and size of 
troop bases, facilities for transportation between bases, ete. If, how- 
ever, the team adheres reasonably closely to the basic principles given, 
a sufficiently representative sample of the population should be obtained 
without serious difficulty. 


1. Objectives of Sampling 


It has long been the experience of workers in many fields, that neither 
time nor money exists for examining the whole of every population about 
which information is desired. For instance, a farmer wishing to know 
the quality of his seed for planting, will test only a small proportion of 
his seed supply as a sample by which germination rate for the whole 
supply can be estimated. Sampling investigations can provide accurate 
and precise information about a large population by the examination 
of only a portion of that population. 


Accuracy of an estimate depends upon the unbiased sampling of the 
true or population values. In other words, the methods of measurement 
or classification must be correct. For example, the determinations of 
hemoglobin are made with instruments standardized so that a value 
of say 12.2 gm/100 ml for hemoglobin would be reproducible by any 
other investigator, or a finding of edema in an individual would be 
classified likewise by any other qualified examiner. The problems of 
accuracy in an investigation are general ones, whether or not sampling 
is involved. The errors in results so introduced are usually called 
nonsampling errors, to distinguish them from the sampling errors which 
are due to the inherent variation of sample estimates about the popula- 
tion values. The nonsampling error is unaltered by change in the sample 
size, whereas the sampling error can be reduced by enlarging the sample, 
but only in proportion to Yn, so that quadrupling the size only halves 
the sampling error. (n = sample size.) 


Precision of an estimate refers to its reproducibility or the closeness 
of estimates obtained if similar samples are taken. The true population 
values for the characteristics studied in an investigation can be estimated 
as closely as desired by taking a sample sufficiently large to meet the 
specifications of precision needed. For example, if the finding of any 
- condition in the population studied is to be compared with a “normally 
expected” 1 percent rate of findings, then, if the actual rate of occurrence 
of this condition in the studied population is 3 percent, a properly drawn 
sample of 500 individuals would be more than adequate to establish the 
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difference. This statement will hold no matter how large the studied 
population is, be it 50,000 or 50,000,000. 


ll. The Population and its Stratification 


The population to be surveyed is the Armed Forces of the country, at 
the time of the survey. The overall objective is to obtain, by the exami- 
nation of a representative sample of individuals, estimates of nutritional 
status of the population. 

It may be that this status is very different for some portions of the 
population than for others (e.g., Army compared to Navy), and it may 
be desirable to define certain subpopulations (or strata), such as these, 
from which samples of sufficient size will be drawn to allow adequate 
estimation of their nutriture as a separate group, in addition to their 
inclusion in the total population estimates. 


It seems likely that each branch of service of the Armed Forces, 
(Army, Navy, Marines, Air Force), should be considered as a separate 
subpopulation for selection of survey samples. Specification of addi- 
tional subgroups within each Service will probably be appropriate, also. 


One such subdivision might be: (1) new inductees; (2) trainees, at 
completion of basic training; (3) trained troops, on active duty. The 
trained troops might be further divided according to type of duty, e.g., 
Tank, Artillery, Infantry Rifle Company, Quartermaster, etc. 


Another subdivision might be according to location or other charac- 
teristics of the bases where the troops are stationed. Suppose bases are 
located in coastal, desert, and mountain areas. Food supply, both 
locally obtained, and available by transportation facilities, may be very 
different. 

An alternative subdivision by bases would be appropriate if it were 
found that there are regional food purchase centers for the Armed Forces, 
each supplying food to bases in its vicinity, but with possible or probable 
differences in type and quality of food supplied by different centers. 
Bases supplied by each center would be considered as a stratum of the 
population, from which samples would be drawn. 

Such attributes of the individuals in the population as: (1) age; (2) 
length of service; and (3) preinduction residence and/or occupation, are 
also relevant in assessment of nutriture. These, however, cannot be a 
basis for stratifying the population preparatory to sampling, as it is 
unlikely that men will be grouped together in units based on any one of 
these characteristics. It will be sufficient to record such information on 
the individual records of sampled individuals, for later analysis of their 
relevance. 

If feasible for the country surveyed, economic status might be indi- 
rectly estimated by a recording of preservice occupation of the soldier or 
of his parents, e.g., on a broad basis such as farm owner, farm laborer, 
miner, urban small business owner, industrial unskilled worker, etc. 
Specific categories would be set up in advance of the survey, tailored to 
fit the more usual occupations of the country which might identify 
groups differing in nutritional status. 

Other ancillary data such as sunshine, temperature and other physical 
characteristics of troop bases should also be recorded at the time of the 
survey. These factors can then be taken into account in the analysis 
of the survey data. 
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lll. Probability Sampling 


To obtain true representation of the population, any sample of indi- 
viduals from the population must be selected at random. Every indi- 
vidual must have a chance of inclusion in the sample. These chances do 
not necessarily have to be equal. For instance, if the Navy is small, but 
an estimate of nutritional status of the country’s sailors is desired, 10 
percent of all Navy men might be examined, while only 5 percent of all 
Army men might be examined. This disproportionate sampling in 
different strata will of course have to be allowed for in making estimates 
on the total population. 

The essential point in probability sampling is that individuals selected 
must be chosen at random from all those in the stratum being sampled. 
As a simplified illustration, suppose that from a group of 10 men, 5 were 
to be chosen for examination. Their names (or corresponding numbers) 
could be written on slips or tags, put in a hat, thoroughly mixed and 
then five of the slips removed blindfolded, to give the randomly selected 
sample. If however, the total group consisted of 1,000 men, and again 
five were to be chosen for examination, this system would be cumber- 
some; for such cases, tables of ‘random numbers” are commonly used. 
Each man is assigned a number, and the men for the sample are chosen 
by picking five of their numbers at random, using the tables. For 
illustration, the following row of digits is taken from one such table: 1 


64978 17343 77305 91360 22086 38928 65507 18258 17231 


If the table is entered haphazardly and this line chosen to be the basis 
for the above sample selection, then using the first three digits in each 
sequence of five, men numbered 649, 173, 773, 913 and 220, would be 
chosen.? ede ae 

As a general procedure, the use of this method of selection is gen- 
erally safest in assuring randomness of choice, even. when drawing from 
a hat seems easier, as it is often doubtful if mixing of slips of paper in 
hats is sufficiently ‘thorough to assure randomness. 

Minor departures from the principles of random UN ine of the 
sample from the population may be tolerable, but major departures may 
well lead to evaluation of subjects atypical of the total population. 
Study of specially selected unusual individuals and groups may be of 
interest, but for a representation of the population, random choice is 
necessary. 

The discussion thus far has considered the individual as the basic 

“element”, (or unit), of the sampling. For large populations such as the 
Armed Forces of a country, direct selection of individuals at random 1 is 
neither feasible nor necessary. 

The most efficient choice of size of sampling unit—to obtain the most 
information for given amount of time for surveying—depends on the vari- 
ability in the nutritional status of individuals in different organizational 
units of the forces. As an extreme situation, line-duty troops might be 
predominantly long-service men, with messes of battalion size and large 
differences in nutritional adequacy of diets by battalion. In such a case, 
it would be most desirable to sample as many battalions as possible, 


1 The Rand Corp., A Million Random Digits with 100,000 Normal Deviates. Glencoe, Ill., The 
Free Press, 1955. 


2 Tables of random numbers, with further example of how to use them, are given in A. Bradford 
Hill, Principles of Medical Statistics, 6th edition revised and enlarged, pp. 288-306. 


7 


examining only a few men from each, since the greater variability in 
nutriture will be found between battalions, compared to that between 
men within battalions. With incomplete knowledge, in advance of the 
findings of the survey, as to what the actual situation is, it will be desir- 
able to “spread” the sampling as broadly as possible over all the forces, 
consonant with possible difficulties of travel between locations. 


IV. Sampling Procedures 


Before any sample selection of subjects for examination can be made, 
information must be obtained to enable appropriate stratification. The 
following example describes in outline, a satisfactory approach. 


Suppose the Armed Forces are found to be composed approximately 
as follows: 





V3) 0 yale NRE Ue coc ok arn ba oe sen to Rae Reed 120,000 
Ni ares? evi oo. Lie bis AS ee eae eat whe elas 10,000 
INI scan ca ct As @ 4 iainke. ce rere ae Ie REA DOA lati aes 5,000 
OS FW CO) FG ae an eta ae opin Meine st stots 8 GA res ia) Maem it 5,000 

“Po taly ct Nise aoe eee ere eae Oe ere ee 140,000 


Additional subgroups can be defined for each Service, with approxi- 
mate numbers in each: 


Army .—20,000 in training; 40,000 at coastal bases; 30,000 at mountain 
bases; 20,000 at desert bases; 10,000 at isolated border posts. Training 
is for 6 months after induction, at two large central bases, each with 
about 1,500 new men accepted monthly. The two bases draw men from 
different sections of the country; both are readily accessible. There are 
five divisions of men at the various coastal bases, four divisions at the 
various mountain bases, and three at the various desert bases. Some of 
the divisions are under-strength in their numbers, but differences are 
not marked. Each base consists of an Army division, except for two 
divisions which have men stationed at several neighboring bases. The 
men at isolated border posts are stationed in groups of sizes 5 to 500, 
but usually 20 to 30. 


Marines.—10,000 men, stationed at two similar seacoast bases of 
approximately equal size. 


Navy.—5,000 men, located at three shore stations (with approximately 
1,000 men at one, 500 at each of the other two), and the other 3,000 on 
some 20 ships of varying sizes. 


Aw Force.—5,000 men, stationed at some 10 bases scattered around 
the country, two bases being large, the others small. 


To sample from these strata, one might proceed under ideal conditions 
as outlined below: 


Army.—For the men in training, visit both bases. At each, select at 
random, one-fourth of the companies of men in their first month and 
men in their last month of training (375 men from each of these two 
groups at each base; total of 1,500 men). 


From the five coastal divisions, select two divisions to be sampled at 
random. | 


From the four mountain divisions, select one division to be sampled 
at random. 


From the three desert divisions, select one division to be sampled at 
random. 


ee ie 


For the border posts, allot one week of the survey for sampling them. 
Obtain further detailed information as to locations, and select on a 
judgment basis, a schedule for visiting enough of these posts to examine 
250 to 500 subjects and to investigate their feeding. Posts visited should 
be sufficiently scattered to give a representative picture of all posts, but 
will be chosen with regard to fitting a travel schedule. 

Marines.—From the two bases, select one base to be sampled at 
random. 

Navy and Air Force.—Allot one week of the survey for sampling these 
two groups. For the Navy, select one shore station at random, and by 
random procedures, pick 375 men for examination. From ships in acces- 
sible ports, make random choices of enough to provide 375 men for 
examination. For the Air Force, select at random, one of the two large 
bases and two of the eight small bases. From these bases choose 750 
men for examination. 

From each Army division, and from the Marines, 1,500 men will be 

selected for the “main sample.” The basic unit of sampling will be the 
company. The companies, or equivalent groups of men of number 
approximately the same as in a company, can be listed for each division, 
and a sufficient number selected at random. Companies may alterna- 
tively be chosen, randomly, from a further stratification of the division 
according to its Table-of-Organization, giving the number of each type 
of company it contains, e.g., Engineer, Quartermaster, etc. 
— An important point to be made here is that whenever a given com- 
pany is chosen, every man in the company must be included in the “main 
sample.” This includes men on sick call and men in the hospital. Special 
arrangements may have to be made for the examination of some of these 
men. It may also become impossible to examine others, but every effort 
should be made to include all men in the company, since serious biases 
may result from examination of only those well enough to get to the 
examination area. 

The processing of the men selected for examination is described in the 
following sections. 


V. Total Sample Sizes 


As the preceding sections imply, the total size of sample needed to 
accomplish the objectives of the survey cannot be exactly specified in 
advance. There must be a balancing of the facilities of the team and 
its problems of travel to the locations where men for sampling are sta- 
tioned, against estimations of sample sizes needed to evaluate nutriture 
for both the total population and for appropriate strata within the 
population. 

Biochemical facilities could not be sufficiently extensive to allow blood 
and urine testing of all individuals examined clinically. On the other 
hand, it will be desirable to obtain sufficient height-weight-age data to 
enable the preparation of “internal standards” of weight status, and to 
enable very detailed evaluation of different units of the Forces according 
to differences in body weight, adjusted for age and height. 

Further, for some of the clinical signs of possible nutritional inade- 
quacy, especially those which may be expected to be infrequent, a much 
larger total sample of individuals is needed to obtain sufficiently precise 
estimates of prevalence of the signs in the population, than would be 
needed for findings of higher frequency. For example, if a certain 
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nutritional deficiency sign prevails in 0.5 percent of the troops, the 
examination of say, 10,000 troops will reveal about 50 cases, whereas 
with 2,000 troops examined, only about 10 cases would be found. The 
estimate of prevalence, given 50 cases found in 10,000, would be 0.50 + 
0.07 percent, whereas with 10 cases in 2,000, it would be 0.50 + 0.16 
percent. The former estimate should be adequately precise; the latter 
is questionably so. 

Due to these principles, the clinical sampling will be in two phases. 
The “main sample” of men selected will be divided into two groups with 
four of every five men receiving an abbreviated clinical examination 
while every fifth man, chosen systematically, will be sent for a detatled 
clinical examination. There, again systematically, every fifth man will 
have a blood sample drawn and will be scheduled to give a fasting urine 
sample. (This means that every 25th man from the “main sample” is 
selected for the biochemical sample.) 

The method of systematic sampling with a random start is used in 
allocating men to the abbreviated or detailed clinical examination. 
Start with a complete list of the men in the “main sample.” (This list 
will inelude those on sick call and in the hospital. Those on sick call or 
in the hospital, should be listed in their normal position on the roster, 
not at the end.) The men in the list are then numbered consecutively. 
Now, a number between 1 and 5 inclusive is drawn at random. This 
number determines the number of the man to receive the first detailed 
clinical examination. Every fifth man thereafter will receive a detailed 
clinical examination while all others will receive the abbreviated exami- 
nation. Thus, if the number drawn were 3, men whose numbers were 
3, 8, 18, 18, etc., would receive the detailed examination. 

The men who are to receive the biochemical examination are chosen 
in the same way from among those receiving the detailed examination. 
Here a second number between 1 and 5 inclusive, is drawn. If the 
number drawn were 4, this would mean that the fourth man to receive 
the detailed clinical examination would also receive a _ biochemical 
examination. This would also apply to every fifth man thereafter from 
the detailed examination. In the example with the first number 3 and 
the second number 4, men numbered 3, 8, 13, 18, 23, 28, 33, 38, 43, 48, 
53, 58, 638, 68, 73, 78, ete., would have a detailed examination while men 
numbered 18, 43, 68, etc., would also have a biochemical examination. 

The following total sample sizes are not targets for each team in each 
country. They are presented as an illustration, suggested as reasonable 
to attain with the given time and facilities, and probably sufficient in 
size for the evaluations of nutriture. The assumption is made that the 
examination facilities as described in chapter 3, will process 500 to 
600 individuals of the “main sample” in a full day of examinations, and 
that the equivalent of 25 full days of examinations is attained. 


Total subjects m the.“main, sample’ ..0.5,2... 2. aceon eh oe 12,500 to 15,000 
Subjects given abbreviated clinical examination.............. 10,000 to 12,000 
Subjects given detailed clinical examination................. 2,500 to 3,000 
Subjects given biochemical samples...............0......00- 500 to _—-600 


VI. Systematic Subsampling Within the ““Main Sample” 


The preceding section indicates the plan for selecting one-fifth of the 
subjects in the “main sample” for a more detailed clinical examination 
than the other four-fifths receive, and selecting one twenty-fifth of the 
subjects for biochemical sampling. These proportions are suggested as 
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probably satisfactory, but can be modified in the field at any time to 
procure a smoothly flowing examination “production line,” or to meet 
changes in number of troops available for survey. Thus, in planning a 
survey, 1t might be thought that 500 to 600 men could be given abbre- 
viated examinations, 125 to 150 men could be given more detailed 
examinations and 25 to 30 biochemical samplings could be run. This 
would give the sampling ratios of 1 to 5 and 1 to 25 as previously 
discussed. 

If, on the other hand, it was found that only 375 to 450 men could be 
handled by the group giving abbreviated physicals, it would be necessary 
to use a ratio of 1 to 4 for detailed physicals and 1 to 20 for biochemical 
examinations. Another change which might occur would happen if a 
base chosen for survey only contained 250 men. Here, the ‘main 
sample” will be all of the men at the base and 1 out of every 2 men 
would be given detailed examinations, and 1 out of every 10 would be 
taken for biochemical tests. 

It may be necessary to change the sampling ratio fairly often to meet 
the needs of field conditions. It is important, however, to record the 
exact procedure used each time so that changes in ratios can be taken 
into consideration when the time comes for analyses of the data. Further 
details are given in chapter 3. 


VII. Special Biochemical Evaluations 


A portion of the biochemical laboratory’s capacity should be reserved 
for special studies of individuals whose clinical status indicates they may 
be of special interest in providing a basis for the interpretation of the 
findings from the routine procedures of the survey. Such individuals 
might be: (1) persons with frank deficiency disease; or (2) persons with 
certain clinical signs of “subclinical” deficiency, the interpretation of 
which would be aided by biochemical evidence on a series of similar 
eases. These individuals could be chosen from any of the subjects 
receiving clinical examination. If chosen from the individuals in the 
“abbreviated clinical examination” groups, a detailed clinical examina- 
tion should be made. Records of such examination of “nonrandom” 
subjects would, of course, be kept separate from the records of indi- 
viduals in the “random” sample. 

Also, the resultant biochemical data, (the routine laboratory determi- 
nations are used for the random sample, or special biochemical deter- 
minations, load tests, or results of controlled therapeutic trials), should 
be kept separate from data obtained from the random sample. 

Up to 25 percent of the biochemical facilities of the team may most 
profitably be engaged in such special-study analyses. Preliminary 
analyses of the biochemical data (such as ascorbic acid levels) during 
the survey may reveal clear evidence of the biochemical status of the 
Forces for the measurement. In such a case it may be permissible to 
do future determinations of this measurement on only every second or 
third blood sample taken thereafter. The time so saved may be used 
for special-study work. 
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CHAPTER 3 


Clinical Appraisal of Nutrzture 


I. Necessity for Standardization of Diagnostic Criteria 


In numerous surveys it has been demonstrated that one of the most 
important sources of confusion and differences in physical findings 
between groups, is the individual examiner’s idiosyncrasy of definition 
and recognition of clinical signs. The recognition of these spurious 
differences between groups leads to confusion of interpretation, failure 
to recognize them leads to misinterpretation. Accordingly, it is essential 
to eliminate them, or at least to minimize them. Hence, the necessity 
for clear definition and standardization of observations cannot be 
overemphasized. 


The definition of clinical signs to be recorded is a matter for joint 
decision by the nutritional examiners who will direct and perform the 
surveys. Once this decision is made, it must be adhered to by all groups 
throughout the period of the study. In order that these defined signs 
shall be comparably recognized, there must be planned standardization 
sessions at which each examiner independently examines and records his 
observations on a sample of some 100 persons. The identical group of 
examinees must be examined by all examiners. At the conclusion of the 
examinations the results of the several examiners are compared and 
joint re-examination made of those subjects upon whom inconsistencies 
are obtained, in order to allow formulation and agreement of specifica- 
tions for recording. 


Such a session should be held not only prior to initiation of the study 
but also at intervals throughout the survey in order to recognize any 
divergence from agreed definitions which may occur as the different 
examiners proceed with their work. A minimum of such standardization 
sessions would be: (1) at the initiation of the study; and (2) at the 
conclusion. 


Experience demonstrates that there is less likelihood of divergence of 
opinion or of standards by examiners in the instances of frank deficiency 
diseases, but that those characteristics which depend upon slight differ- 
ence in color, in texture, in dryness, in pigmentation, in vascularity, and 
the like, are susceptible to pronounced differences of opinion in recording. 

Another source of error which frequently occurs is the tendency to 
interpret findings at the time of observation, and thereby to decide 
whether a particular sign should or should not be recorded. 


It is well established that an individual examiner’s criterion for 
recording a specific observation alters, depending upon the immediately 
recent background of experience of the individual. 


Thus, as one encounters a group in which a particular sign is very 
frequent, he may be less impressed by the mild lesions after examining 
the group for a period, than he was at the beginning of his examinations. 
For example, physicians are inclined to alter their “standards of judg- 
ment of normal weight” rather rapidly if they are constantly studying 
a lean or an obese population. Many other examples of this problem 
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may be cited, but the following accounts give evidence of the importance 
of the problem in making surveys. 


REFERENCES 


Bean, W. B., J. Appl. Physiol., 1: 458-468, 1948. 

Darby, W. J., et al., J. Nutrition, 51: 590-596, 1953. 

Darby, W. J., et al., J. Nutrition, 60: suppl. 2, November 1956. 

Derryberry, Mayhew, Pub. Health Reports, 53: 263-268, Feb. 18, 1938. 

McGanity, W. J., and Darby, W. J., in: U. 8S. Quartermaster Food & Container 
Inst. for the Armed Forces, Chicago, Surveys of Progress on Military Subsistence 
Programs, Series II, No. 2: Methods for Evaluation of Nutritional Adequacy and 
Status, NAS-NRC, Washington, D. C., pp. 82-88, 1954. 

Pollack, H., Physical Signs of Nutritional Disturbances—A Review. The J. of the 
Mount Sinai Hospital, March—April 1950. 

Pollack, H., et al., Studies on Nutrition in the Far East. Special Reprint from 
Metabolism—Clinical and Experimental, vol. V, No. 3, May 1956. 


ll. Clinical Examination Procedures 


The space and personnel requirements to be given in this section are 
designed to allow clinical examination of an adequate sampling of 
individuals. The total sample of persons chosen for examination at 
each location will be processed through a “main line,” with 4 out of 
every 5 subjects receiving an abbreviated examination. Every fifth man 
in this “main line” will be shunted off to a second area, there to receive 
a detailed examination. It should be possible in the main line to accom- 
modate a total of 500 to 600 individuals per working day, with 100 to 
120 of them receiving detailed examinations. 

Subjects selected for the main sample should be brought to the area 
selected for the location of the abbreviated examination facilities in 
groups of around 100. If entire company units are drawn for the sample, 
they will be the appropriate size of groups. To facilitate an even flow 
of individuals, it may be necessary to set up on the day preceding 
examinations, a schedule for arrival of units of men at the examination 
area. If the men are administratively divisible into units of 100 or so, 
then units might be scheduled for arrival at 8, 9:30, and 10:30 in the 
morning, and at 1:30 and 2:30 in the afternoon. 

Four of every five individuals in this main sample will be given the 
abbreviated clinical examination. This will be limited to selected major 
signs of nutritional significance, the choice of signs for inspection being 
made for each country according to prior knowledge of which types of 
deficiency are more likely to be encountered. Age, height, and weight 
data will be recorded for each examinee. 

Individual record cards may be prepared using a small card (either 
McBee edge-punched cards or simple file cards) with the brief examina- 
tion form chosen as appropriate for the country, stenciled onto the card. 
(Alternately, bound notebooks may be adapted for an adequate record.) 
Location and activity of each group of subjects should be recorded. 

Survey identification numbers will be assigned the subjects in a non- 
overlapping manner. The numbering system will begin with the McBee 
edge-punched cards for the recording of the detailed clinical examina- 
tion, continue on the specially colored McBee edge-punched ecards for 
individuals of special interest, described in the next paragraph, and end 
with the cards for the abbreviated examination. All cards will be 
numbered before the beginning of the survey. ? 
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Thus, if sample size to be attained was 15,000, with 10,000 abbreviated 
clinical examinations, 3,000 detailed clinical examinations and 2,000 
special examinations, the regular McBee cards would be numbered con- 
secutively from 0001 to 3,000, while the specially colored McBee cards 
would follow with numbers 3,001 to 5,000 and the cards for the abbrevi- 
ated examination would be numbered consecutively, 5,001 to 15,000. 

Four out of every five persons in the main sample will be given the 
small card. Every fifth individual will be given the large McBee edge- 
punched card and will be directed to proceed to the other examination 
area where the detailed clinical examinations will be done. 


Individuals among the 80 percent receiving only the abbreviated 
examination, who, because of special interest indicated by the findings 
of the abbreviated inspection, are considered appropriate for special 
study, will be given one of the large McBee cards and sent to receive 
the detailed clinical examination, biochemical sampling, and/or what- 
ever special therapeutic tests or other nutritional evaluation which may 
be selected. McBee cards printed in a different color than those used 
for the detailed examination will be used for these individuals, to make 
sure that their records are kept separate from those of individuals in 
the random sample. 


Requirements of space, equipment, and personnel for the two exami- 
nation areas, with diagrams of suggested layouts follow on pages 16 
and 18. 
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1. ABBREVIATED CLINICAL EXAMINATIONS 
(See chart on “Abbreviated Clinical Examinations,” p. 16) 


a. Facilities 


A well-lighted (both with sunlight and artificial ight) structure is 
required, either permanent or under canvas, with at least 800 square 
feet of floor space and an adequate ceiling height. 


b. Personnel Required—Muinimum of 6 as follows: 


(1) Clincians (B4). One physician trained in nutritional exami- 
nations, plus one or more untrained physicians. If only one 
trained clinician is available for both the examination areas, 
a preliminary training period for the untrained physicians, 
of at least one week’s duration, might permit the latter to 
sort out the interesting nutritional cases. Then a 10-minute- 
every-hour consultation with the trained clinician could 
confirm the findings. 


(2) Secretary-Interpreter (A3). One intelligent bilingual (both 
spoken and written) person to record age, height, and weight. 


(3) Clerk-Technicians (A1), (A2). Two, to be trained to measure 
height and weight. (B5) One, to scribe for the clinician. 


(4) Orderly (B6). One, to facilitate movement of the examinees, 
and to serve as a messenger between the examination areas. 
c. Equipment 


(1) 1 weight scale—in pounds 
(2) 1 height tape measure 
(3) 1 stethoscope 
(4) 1 reflex hammer 
(5) 1 vibratory tuning fork—128/min. 
(6) 1 flashlight 
(7) 500 tongue blades per working day 
(8) 3 record books and 500 abbreviated examination cards 
(9) 6 ballpoint pens and pencils 
(10) 1 slide rule 
(11) 6 extra copies of table 1. 
(12) 1 table, 4 feet by 3 feet 
(13) 1 table, 6 feet by 3 feet 
(14) 2 steel wastepaper baskets 
(15) 5 chairs 
(16) 1 washbasin, soap and towel 
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FIELD LABORATORY AREA(E) 


Drow blood samples 
Determine Hb., P.C.¥., and T.S.P. 
Record urine volume 
Prepore blood and urine samples 
for shipment, 
Mork McBee cord for 
blood — ## 190 
urine — 4 101 
Personnel 
laboratory technician 
laboratory assistant 


HEIGHT ANO WEIGHT AREA((D) 
Measure and record on McBee card: 
height 
weight 
Personnel: 
2 clerk technicians 


IDENTIFICATION AREA: 


Record in duplicate on McBee card 
oll Jota from dote through age 


Persognel: 
Secretary - interpreter 
Orderly 


WAITING AND DRESSING AREA: 





DETAILED CLINICAL EXAMINATION AREA 
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PHYSICAL EXAM AREA: 


Record on McBee cord history of: 
suspect diseose 
current disease 


Examine lower extremity and 
record items 2 86 — 93 


Examine and record: 
cardiovascular system 
blood pressure 
pulse 
murmurs 


Personnel 

2 physicians, not required to be 
trained in the nutritional clinical 
examination. 


CLERICAL area G) 

Record on McBee card: 
findings of clinician 
standard weight 

Calculate ond record percent 


standard weight 
Personnel 


2-clerk technicians 


CLINICAL EXAM AREA: 
Recheck previous findings 
Examine for McBee itens 
30 - 65 
W94- 95 
Measure skin fold thickness 
Initial McBee cord 
Personnel: 


Troined physician 
Orderly 


2. DeETAILED CLINICAL EXAMINATION 


(See chart on “Detailed Clinical Examinations,” p. 18) 


Every fifth subject in the ‘main line” sample will be sent to the 
detailed clinical examination area. All these will have identification 
data recorded (Area C), physical examination (Area F), and clinical 
examination (Area H). In addition, one man in every five (e.g., one- 
twenty-fifth of the main sample) will have blood samples taken for 
biochemical assessment (Area E) and be listed for subsequent urine 
sample collection (see Biochemical Methods chapter). 


a. Facilities 

A well-lighted (both with sunlight and artificial light) structure is 
required, either permanent or under canvas, with at least 800 square 
feet of floor space and an adequate ceiling height. 


b. Personnel Required—12 persons as follows: 

(1) Clinician (H17). One physician trained in nutritional exami- 
nations. This clinician’s main responsibility is in the detailed 
clinical examination phase. If necessary he can supervise 
the clinical examination for selected signs of nutritional 
insufficiencies in the abbreviated phase. 

(2) Physicians (F138, 14). Two, to examine and record suspected 
or current disease, the cardiovascular system and the lower 
extremities. 

(3) Field Laboratory Personnel (E11). One technician; (E12) one 
assistant. 

(4) Secretary-Interpreter (C7). One intelligent and bilingual 
(both spoken and written) person to record all identification 
data on McBee card from date through age. 

(5) Clerk-Technician (D9, 10). Two, to measure and record height 
and weight; (G15) one, to scribe for clinician; (G16) one, 
to record standard weight and possibly to calculate per- 
centages of standard weight. As time allows, this clerk 
should also record standard weight on the records of the 
subjects receiving only the abbreviated examination. 

(6) Orderlies (C8). One, to facilitate movement of the examinees, 
to assist the secretary-interpreter, to prepare cards with 
carbons, to procure supplies, and to serve as messenger 
between the two examination areas. (H18) One, to assist 
clinician with examination. 


c. Equipment and Supplies 
(1) 1 weight scale—in pounds 
(2) 1 height and tape measure 
(3) 2 blood pressure sphygmomanometers 
(4) 2 watches with second hand 
(5) 2 stethoscopes ; 
(6) 2 reflex hammers 
(7) 2 tuning forks—128/min. 
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(8) 150 tongue blades per working day 
(9) 3 flashlights and extra batteries 
(10) 1 skinfold caliper and 70 g. wt. for standardization 


(11) 1 otoscope with ocular attachments 

(12) 2 cameras with flash accessories (a) Leica type with nooky 
attachment and 50 mm. and 35 mm. lenses; (b) a single 
lens reflex with extension tubes. 


(13) 2 tables 4 feet by 3 feet 

(14) 4 tables 6 feet by 3 feet 

(15) 3 steel wastepaper baskets 

(16) 1 cot and blanket 

(17) 1 washbasin, soap and towel 

(18) 20 chairs 

(19) 1 record book—for serial and card number cross check 

(20) 1 typewriter 

(21) 300 McBee cards per working day 

(22) McBee ecard repair kit 

(23) 6 punches for McBee cards and sorting needles 

(24) Carbon paper 

(25) Pencils and pencil sharpener 

(26) 9 ballpoint pens 

(27) Paper—typewriter (814” x 11”); pads (scratch); pads 
(814” x 11”); envelopes; clips 

(28) Erasers 

(29) Stamps (postage) 

(30) Cleansing tissue 

(31) Twine 

(32) Masking tape and cellulose tape 

(33) 1 slide rule 

(34) 12 extra copies of tables 1 and 2a—2k. 

(35) 6 manila file folders 

(36) 2 date stamps and ink pads 

(37) 3 right angle triangles 


Ill. Definitions and Instructions for Recording Data from Detailed and 
Abbreviated Physical Examinations 


All data obtained in the detailed clinical examination of each individual 
are to be recorded in duplicate on McBee record cards. (See McBee 
card.) Additional instructions for the coding and punching of the cards 
for use in the analysis of the data will be given in section IV of this 
chapter. The card has space at the bottom of each side for an addi- 
tional coding of the data, for detailed analysis using I. B. M. (Inter- 
national Business Machine) equipment; this coding will be explained in 
section V of this chapter. 

The McBee cards are prepared in attached-pairs, with perforation 
along one edge. They are to be folded over and a carbon inserted for 
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making a duplicate copy. The duplicate file will be left in the country 
surveyed. The abbreviated physical examination card (unpunched) is 
not duplicated. 

The identification data at the top of the front of the card can be 
obtained and recorded by a bilingual secretary, after instruction in 
definition of terms and methods for recording. It should be verified 
periodically that the secretary is adhering to the instructions. All 
entries through age should be recorded by this individual. (A date- 
stamp may be used for the date entry. A number-stamp may be used 
for entering numbers in the space for card number. The other identi- 
fication data should be typed if possible.) 

Height and weight can be measured and recorded by ‘‘Clerk-Tech- 
nicians,”’ with initial training in the methods of measurement and 
procedures for recording. Their work should be subjected to periodic 
checking to verify that instructions are being followed. Numerals should 
be written so as to be unambiguously legible. 

Standard weight, for given age and height, will be obtained from 
table 1, which gives the Medico-Actuarial “standards.” Conversion 
tables for determining percentage of standard weight for ages 20-30 are 
given in tables 2a-2k. The personnel requirements as listed in the pre- 
ceding section provide for a clerk to enter the standard weights on the 
cards, to calculate by slide rule each individual’s percentage of standard 
weight, and to code the percentages for punching into the margin of the 
McBee card. Fractions of a percent are to be dropped in these calcula- 
tions, to enable proper coding of the data into intervals of 10 per- 
cent. All these operations should be carefully checked for accuracy, 
by complete and independent repetition of the procedures. After com- 
pletion of the survey, all computations will be rechecked using a calcu- 
lating machine before the data are recorded on the I. B. M. code. If a 
calculating machine is available at any of the field locations, its use can 
replace the slide rule calculations, with repetition to check accuracy, 
and with immediate recording on the I. B. M. code. This need be done 
for only those individuals not included in tables 2a—2k. 

Positive history or direct evidence of suspected malaria, trachoma, or 
tuberculosis, and current presence of diarrhea should be examined for 
by physicians. Space is provided on the McBee card for recording of 
other diseases seen, which, if thought relevant to the evaluation of 
nutritional status, should be recorded. Pertinent details concerning any 
positive findings in this section may be recorded in the space labelled 
“Remarks” on the back of the card. The physicians doing this portion 
of the examination can also perform the examinations of the cardio- 
vascular system and the lower extremities. 


During the physical examination a mark should be made for each 
sign or finding for which examination has been made. If a sign is 
present, an “X” should be placed in the square box immediately to the 
left of its listing on the card. If the sign is absent, (negative), a check 
(\/ ) should be placed after its listing to indicate that the examination 
was made. On completion of the examination, the clinician should 
verify the completeness of the record before initialing the card. 


Some of the items on the punch card are self-explanatory. Others 
require comment or special instruction if the recording is to be uniform. 
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McBee I.B.M. 


1-12 1-4 
13-16 5 
17-20 6 
21-24 7 

38 
9 
13-14 
15-16 
17-19 
20-28 10-12 


Date—Record month, day, and year, in that order. 


Card No—Record consecutive numbers to identify card and indi- 
vidual clearly. Use four digit numbers; e.g., 0001, 0013, 0135, 
1357, on the McBee card and five digit numbers on the abbrevi- 
ated clinical card. 


Location—Set up code for this item and enter code number di- 
rectly on the card. This item refers to place or area where 
examination was performed. 


Activity—Set up code for this item and enter code number di- 
rectly on the card. This item permits grouping by type of 
physical activity or environmental factors or organizational units 
within the Armed Forces, which may influence nutritional 
requirements or nutritional status. 


Name, sex, serial number, unit—These items are to be recorded 
on the ecard, but not punched. They are designed to identify the 
individual by family name, serial number, and unit (such as 
division, regiment, battalion, company, etc.). 


Time in service—Enter on card in years and months. Code 
according to plan provided in section IV and enter code number 
on card. 


Area of origin—Set up code for this item and enter code number 
directly on card. This item is to be used to group individuals 
according to origin at time of induction. This may be geo- 
graphic, by Province, or by ethnic origin, whichever has greater 
significance in terms of food practices, food availability, or other 
characteristics which might influence nutritional status at the 
time of induction. 


Rural-urban.—Rural refers to dwelling in the country where home- 
produced foods constitute the major portion of the diet. Urban 
refers to dwelling in a village, town or city where foods are pur- 
chased at a market and where there was little dependence on 
home-produced foods at the soldier’s area of origin. 


Age—lIf{ known, enter the age at last birthday. If unknown, esti- 
mate at less than 21 or greater than 21 years. Note must be 
taken that age is calculated in different ways in some countries. 
Record all values in equivalent American age. 


Height—Record in inches to the nearest whole inch; measure 
without shoes, using a right angle triangle. In cases where the 
measurement is exactly on a half inch, record to the nearest even 
inch, e.g., 634% inches is recorded as 64 inches; 62144 inches as 
62 inches. 


Weight—Record in pounds to the nearest whole pound, the 
weight being taken without clothing, except for shorts. In cases 
where the weight is exactly on a half pound, record to the nearest 
even pound, e.g., 138% pounds is recorded as 138; 13914 pounds 
as 140 pounds. 


Standard weight—This can be entered as soon as convenient after 
the examination, and will be the appropriate number from table 
1. This table has been calculated from the Medico-Actuarial 
tables by subtracting 1 inch and 5 pounds from each height, 
weight, age category, to allow for height being measured without 
shoes, and the weight being measured without clothing. 


Percentage of standard weight—This item should be completed as 
the data are being checked and the McBee cards punched for 
analysis. Compute the percentage weight by slide rule, dropping 
all fractions and record to the next lowest whole percent, e.g., 
97.3 is recorded as 97; 108.9 is recorded as 108. Percent standard 
weight may be read directly from tables 2a—2k for the majority 
of troops. Code for the McBee card as provided in section IV 
and enter on the card. Leave blank on the abbreviated form as 
this will be calculated by I.B.M. later. 
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20 Suspected disease —Record if there is a positive history or definite 
evidence of the presence of the diseases listed on card or other 
diseases that may be significant. 


29 21 Current disease —Record if there is a positive history or definite 
evidence of the presence of diarrhea at the time of the exami- 
nation. 

30-31 22 General appearance —Base classification on overall mental and 


physical appearance in the light of what one would expect to see 
in healthy United States’ males of similar age. 

Note on clinical signs—Each team will have a set of colored 
lantern slides which will iwlustrate most, if not all, of the lesions. 
The following notes will concern special instructions regarding 
each item. Further information may be obtained from standard 


references. 
HAIR 
32 23 Staring har—Lusterless, dry, unruly, brittle hair. 
13) 24 Depigmentation of the har—Do not record in military popula- 


tions. Depigmentation of the hair in infants may result in dis- 
tinctive white bands, or in the lightening of normally black hair 
to a brownish or reddish color. The term “achromotrichia” has 
been applied to the whitening or graying of the hair. There may 
be associated texture changes, especially in the Negro, in whom 
the coarse, firm, kinky, wooly hair becomes thinner, finer in 
texture and lighter in color. 


GLANDS 

34 24 Thyroid enlarged—Must be definitely palpable with or without 
swallowing and at least slightly perceptible to visual inspection. 

35 24 Parotid enlarged—Because of various types of facial configuration, 


parotid enlargement may be easily missed in certain populations. 
Check by palpation, moving the aud with fingers upwards and 
backwards toward the ear. 


36 24 =©Submazillary enlarged—Detect by both inspection and palpation. 


SKIN—FACE AND NECK 
37 25 Nasolabial seborrhea—Definite greasy yellowish scaling or filiform 
excresences in the nasolabial area which becomes more pro- 
nounced on slight scratching with the fingernail or a tongue blade. 
38 25 Other seborrhea—Look especially behind ears, at outer canthus of 
eyes, forehead, in axillae and intergluteal region. Do not confuse 
with fungus infections. Seborrhea of the scalp is not to be 
recorded in military groups. 


39 26 8 Hrythema—sSplotchy erythematous areas, especially over malar 
eminences. Do not record simple sunburn or chapping. 
40 26 = Pigmentation—Areas of lhght brown, mottled, patchy pigmenta- 
tion about eyes—frequently over the malar eminences. 
EYES 
41 27 =Thickened conjunctivae—All types and degrees of thickening may 


occur. The blueness of the sclera may disappear, the bulbar con- 
junctiva develops a wrinkled appearance with what seems to be 
an increase of vascularity. The thickened conjunctiva may result 
in a glazed porcelainike appearance, obscuring the vascularity. 
Do not confuse with pterygium. 


42 28 Pingueculae—Small circumscribed slightly raised spots, yellow or 
pigmented in color, in the exposed area of a moist conjunctiva. 
43 28  Bitot’s spots—Small (1-3 mm.) circumscribed grayish or yellowish- 


gray, dull, dry, foamy lesions of the conjunctiva. Seen most 
often in the lateral aspect of the bulbar conjunctiva. 

44 28 Circwmcorneal injection—Bilateral increase in vascularity with 
particular concentration around the cornea in the absence of / 
trachoma, obvious infection, ete. 
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36 


Conjunctival injection—Generalized increase in the vascularity 
of the globe of the eye—in the absence of obvious infection, 
trachoma, ete. 

Blepharitis. 

Xerophthalmia.—Dryness of the conjunctiva, with lack of tearing, 
frequently associated with infection and sometimes with photo- 
phobia. 


LIPS 

Angular lesions —Record only if definitely present bilaterally when 
mouth is held one-half open. Beware of confusion which may 
arise in examining the denture wearing individual. 

Angular scars—Sears at the angles, which if recent, may be pink; 
if old, may appear blanched. 

Cheilosis —Different than ordinary chapping. The lips are swollen, 
tense, or puffy with desquamation, and look as if the buccal 
mucosa extends out onto the hp. May use this category to record 
inflammatory appearing vertical fissuring of the lips. 


TONGUE 

Filiform papillary atrophy—The filiform papillae have disap- 
peared or are exceedingly low, giving the tongue a smooth 
appearance which remains after scraping with an applicator stick. 
“Shght” involves less than one-fourth of the tongue, (tip and 
lateral margins only); “Moderate” involves one-fourth to three- 
fourths of the tongue; “Severe,” over three-fourths of the tongue 
involved. 

Fungiform papillary atrophy—tThis is positive if the fungiform 
papillae cannot be readily seen. Attention must be given, how- 
ever, to the variation in prominence of the fungiform papillae 
due to differences in height of filiform papillae. 

Papillary hypertrophy or hyperemia—Can be seen and felt with a 
tongue blade being drawn lightly over the anterior two-thirds of 
the tongue. Hyperemia refers to definite red dots. 

Furrows—Linear depressions without break in continuity of the 
epitheium. Papillae may be seen on the inside. 

Fissures—Cracks, with no papillae on sides or bottoms, and with 
a break in continuity of epithelium. 

Serrations—Tooth impressions at sides or tip often noted when 
tongue is swollen. 

Red, tip and/or lateral margins only. 

Red, scarlet, beefy (glossitis)—Entire tongue is red. Not just a 
modification of the natural color due to the loss of papillae alone. 

Magenta colored—The color of alkaline phenolphthalein just 
before the end-point. 

Geographic tongue —lrregularly shaped and distributed areas of 
atrophy, with irregular white patches resembling leukoplakia. 


GUMS 

Marginal redness —Definite red border along the edge of the gum. 

Marginal swellings—In early stages—limited to margin and/or 
interdental papillae. May be spongy or firm. Initially occurs 
anteriorly and anterio-laterally, in advanced stage—involves 
entire gum. 

Atrophy of interdental papillae —Record when not due to absence 
or abnormal spacing of teeth. 

Recession with (or without) debris—Record when fairly gen- 
eralized. 

Bleeding guwms—Abnormal gums with spontaneous bleeding or 
bleeding upon slight pressure with a swab stick. 

Scorbutic type —Red, spongy, swollen interdental papillae. 
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TEETH 
67 37 Unfilled cartes—Use grading on punch card. 
68 38 Filled caries—Use grading on punch card. 
69 39 Hdentulous——Absence of all natural teeth from one or both jaws. 
70 40 Worn—Abnormal flattening of biting surface of teeth. 
71 40 Fluworosis—Mottled white or brown areas with horizontal ridging. 


40 Malposition Sufficient to interfere with the bite. 


SKIN—GENERAL 


”) 


12 41 Follicular keratosis—This lesion has been likened to “goose flesh 
which is seen on chilling, but it is not generalized and does not 
disappear with brisk rubbing of the skin. Follicular keratosis is 
more readily detected by the sense of touch than by the eye. 
The skin is rough, with papillae formed by keratotie plugs which 
project from the hair follicles. The surrounding skin is dry and 
lacks the usual amount of moisture or oiliness. Differentiation 
from adolescent folliculosis can usually be made through recogni- 
tion of the normal skin between the follicles in the adolescent 
disorder. It is distinguished from perifolliculosis of ascorbic acid 
deficiency by the ring of capillary congestion which occurs about 
each follicle in scorbutie perifolliculosis. 


73 42-43 Areas of follicular keratosis—Do not mark box in margin unless 
multiple areas are involved. 


74 44 = Pervfolliculosis—Congestion around the follicles which do not 
blanch upon pressure. (See above.) Early there is a ring of 
capillary engorgement which does not disappear on pressure, 
around some hair follicles. It is, therefore, limited to the hairy 
regions of the body, more frequently to the dependent parts such 
as the legs. Later, swelling and hypertrophy of the follicles 
occur, at which time the skin becomes rough. Follicular keratos's 
and perifolliculosis may co-exist. 


75 44. Xerosis—Xerosis is a clinical term used to describe a dry and 
ermkled skin which is accentuated by pushing the skin parallel 
to its surface. In more advanced cases, the often mottled pig- 
mented scaly or alligator-like pseudo plaques, usually not greater 
than 0.5 cm. in diameter become evident. Their nutritional 
significance is quite controversial. Differential diagnosis must be 
made from changes due to dirt and exposure and ichthyosis. 


76 44. Crackled skin icthyosis—The scales here are larger in size than 
in xerosis. It is often congenital and is most prominent in coo] 
weather. It is nonnutritional. 


de 45 Acneform erwption—The presence of acneform lesions in an active 
stage should be recorded. Inactive scars should not be recorded 
as an acneform eruption. 


78 45 Scrotal dermatites—The scrotum usually must be rotated to see 
the lesions. Differentiate from fungus infections which usually 
extend onto the skin adjacent to the scrotum. 


79 45 Symmetrical, thickened, pigmented pressure points—Look espe- 
cially at belt area, ischial tuberosities, sacrum and over greater 
trochanters. Do not record when found only on elbows and 


knees. 
80 46 Purpura or petechia. 
81 46 Hyperpigmentation and acrocyanosis—Is asymptomatic with no 


inflammatory component. It is seen most frequently on the 
dorsum of the hands and lower forearms, particularly where there 
is poor skin hygiene. The skin is rough, dry, and often with a 
gravish cyanotic base. There is not the sharp line of demarcation 
at the border of the lesion such as one sees in pellagra. This 
condition is not related to pellagra. 
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82 46 Pellagrous lestons—Record when symmetrical lesions typical of 
acute or chronic, mild or severe pellagra are observed. 


ABDOMEN 


(Examination should be made 
upon supine subject) 


83 47 Hepatomegalia—Record if liver edge is more than 2 cm. below 
the costal margin. 
84 47 Splenomegalia—Record if spleen is palpable. 
85 47 Ascites. 
LOWER EXTREMITIES 1 
86 48 Bilateral edema—Record only if bilateral. 
87 48 Vibratory sensation absent—(128 vibrations per minute only). 
88 49 Loss of ankle jerk—Record only if absent after reinforcement. 
89 49 Calf tenderness—Record when definite bilateral evidence of pain- 


ful sensation occurs upon squeezing firmly the calf muscles 
between the thumb and finger. Beware of effects of recent 
severe exercise, €.g., marching. 


90—._49 Loss of knee jerk—Record only if-absent_ after reinforcement.— 


91 50 Plantar dysesthesia A painful sensation resulting from a pin run 
lightly along the sole of the feet. 
92 50 Motor weakness—Subject’s inability to squat and rise three or 
four times. 
93 50 Position sense of toes impaired—Record if bilateral. 
SKELETAL 
94 i Harrison's groove —Do not record in military age groups. 


Knock knees—Do not record in military age groups. 
Bowlegs—Do.not record in military age groups. 
95 Se Winged scapula—aAs a result of loss of weight or muscle tone. 


CARDIOVASCULAR 


96 51-56 Blood pressure—Take on right arm, with individual in sitting 
position. Record data to nearest even unit. Do not punch 
McBee card unless values exceed 150/100. 


57-58 Pulse rate—-Count for 30 seconds, multiply by 2 and record. 


‘SKINFOLD THICKNESS 

Four sites are listed but only two or perhaps three sites will be 
chosen. The posterior arm and scapula sites are preferred. The 
site to be used will be decided in the field by the director of the 
team. Be sure that the calipers are calibrated so that the spring 
tension gives a pressure of 10 gms. per sq. mm. of jaw surface. 
The skinfolds are grasped between the thumb and index finger. 
The span of the grasp is dependent on the thickness of the skin- 
fold. The size of the fold should be enough to include two 
thicknesses of skin and subcutaneous fat but not muscle or fascia. 
To insure against including such structures, when in doubt, have 
subject perform an act which would contract the underlying 
muscles. The application of the calipers is about 1 cm. from the 
fingers and at a depth approximately equal to the thickness of 
the fold. All folds are taken in the vertical plane except where 
the lines of Linn result in torsion of the skinfold, then the skin- 
fold is taken along these lines. Record measurement in mm. 


1Jtems 86-89 to be examined routinely. If any abnormality is noted, complete examination 
through item 93. 
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59-60 


Arm—Taken at the midposterior midpoint between the tip of the 
acromion and the tip of the olecranon with the elbow in 90° 
flexion. 


61-62 Scapula—This is taken at the tip of the scapula with the subject 


97-99 63 


100-137 64-79 


138-139 


140 


30 


in a relaxed standing position. Here the lnes of Linn usually 
require the fold to be taken in the diagonal plane. 


Chest. 
(1) At the level of the xiphoid in the midaxillary lne. 
(2) Midpoint between anterior crease of the axilla and the 
nipple. 
(3) Just adjacent to the nipple along the line of No. 2, but 
not including any glandular tissue. 


Abdomen—Waist level— 
(1) At the midaxillary line. 
(2) On the extension of the midclavicular line. 


Examiner—The clinician should initial the McBee card upon 
completion of each examination. In addition, there should be 
set up a code for examiners and the examiner’s number entered 
on the ecard. 


Biochemical data——The recording and coding of the biochemical 
data will be discussed in section IV. 


Other—vUse this space to record lesions of possible interest or 
significance not provided for otherwise on the form. 


Photograph—Check if a photograph is taken. 


Remarks—Record here any information or questions which may 
be important in further analysis and study. 

Studied further—Check on the abbreviated clinical card if subject 
was chosen for a special detailed examination. 

Special card No—For use on the abbreviated clinical card only. 
If subject was chosen for a special detailed examination, record 
number of McBee card used for the special examination. If no 
further examination was made, leave this portion blank. 



























































Taste 1.—‘“Standard Weight” of men of different statures and ages, medico- 
actuarial tables, adjusted to nude weight, no shoes ! 
[In pounds] 

lel@relat, || a IG ie eS IG) | PAD) BL Be WR yl || Ds XS D7 OS OXY WaT Bh a ase By! 
Inaeln@s: | syih, aR; Vike aves Avie || Svar yak Syme) Gye, yam, || Ae, ae yar, ime Nya Waa ee ae, ae, ye 
Oe OZ OA MOCMOSm On m2 Se el OmialGm oleae Sloe L220) 21 a2 2222 2223 
COM LOA OGM LOS MiAOM es ite or lGndulig Ss ld Oe 2O ei 22 23 se 3 ee Ala 4S aD) 
Cilia el OO OP eleise lel Salat miele le Sete Otten eet 2a se 42 Sa 25 26m 2 6:26 27 
G2 Omaha G mess lO et 22 OS at OAs ASO owl Gale. tOSa le t28a29) 1296 Lore 0 
Sh] TSS Ty kf TUG) aI || as Sy OSS PAT TONES || PSs VPA) A) NO MIE I TESST I Te 4 1353) 
CA eae mi Sm om le teem OOe IS SPN OZ omi som otulOoN Loom oO Looms orl ai 

Come LZ 2om 22 OF S383 e384 iso) ls6ul lsOs let lo l3S 39h elon I40 MAO 405141 

@S | 1s Wr UD US WS | Wess BS) ey GES TISNS) | EO) bi ze Ee USS ease as at IA LARS) 
67 | 129 1381 1383 135 1387 | 189 140 141 142 143 | 144 145 145 146 147 | 147 148 149 149 150 
680 ss sos 1395 4 N43 144 14S TAG IAT | 148149 149 150) 15) lot 152) tos 31545 155 
69S S89O) 14 WAS MAD 147, 14S 149 150) 151) W6253 153 154 155 |) 156) 15% VSS) 159) 160 

70 | 142 144 146 148 150 |} 151 152 153 154 155 | 157 158 158 159 160 | 161 162 163 164 165 

MT NAT MAG MoI OS 5o) Lo6 To” 158 159 160) 162) 163 1645 165) 166) | 67 168 169) 170 Ail 
(22m OA SOLO Sm OON Ole LOZ Oo mLO4 OOM IGS lOO ali iOmlale line) lmao: leAealigion leon sleet 

Um OTe IEG ILO om Oo LOO MLO ma OS lO mia liao mia @milieaaline | bce SO mish eS2 Ss 

(4 | 162,164 166 168 170 | ivi 172) 173 Ws 177 179) W8l 182 183 184) 185 186 187 188 189 

Om LOGO maak isan on | leiG lea SSO SI Sse SO else SS ksO| 19 OZ NOS OA SoS 

76 | 172 174 176 178 180 | 181 182 183 185 187 | 189 191 192 1938 194 | 196 197 198 199 201 
eich OOO On OV oS oon) 40 41) 42) 43 S44 457 46 47 48. 429650) oly 525) a3, o4— 
JbA@ES |) yak, yay a ARS eho Sake ase, aya yak Ass || AVES AV yaks ee Ayaen nlp dey Way Naess ae 
DOM Zola 4 Ae 2 oe Oe Zor 2 7 OSes 2Ont29n 1297129) 129) 1308 ts0S130 130 

COM SIZ oR LZ ORO ml 2a 2S a2 Sal ZOO ISOM ISOM o Mele S lems 9) calls Sues 2) walls 2 eels 2 

(Gil) I GS IPRS IAS) IPAS) BO dIs0) ines Ssh SPs I IE 1BSy Testes IEStSs Gio} «| iste) | eve ilayss levees iey! 

GP |) WE. Si WB WS) RE NB SS YE LB BeNSy | Sis) RG). NG NSS USS | NBS Use WS ea Bey 
Sousolo4Amisomiooml oor loo loOrloi Moveloon solo o 3 0nt3 9 39) TSO AO e404 Oma O 

64 | 137 188 139 139 139 | 140 140 141 141 142 | 142 148 143 143 1438 | 148 144 144 144 144 

65 | 141 142 143 143 143 | 144 144 145 145 146 | 146 147 147 147 147 | 147 148 148 148 148 

GGnlEl Zon 4 Ome AA AS 4S 149 AO TON WSO iol Tole oe 15 i | Pa T5252. 152.153 

CHa elOOm OMe 2 eloOselo Ze etoomloomo4 slot moon loo OOmloOmlOOmloOn|  lOOmlovelonie ioe 5S 

68 | 155 156 157 157 157 | 158 158 159 159 160 | 160 161 161 161 161 | 161 162 162 162 163 

69 | 160 161 162 162 162 | 163 163 164 164 165 | 165 166 166 166 166 | 166 167 167 167 168 

KOn MOOmMOGEOVanlOSmlOSs lOO 169m LOMO ln dds dened 2a 2. Mhi2) | 2a oy Ii louie 

le elem ome Amli An licomlicom le ome iomlniceablididamltSmelincoumli elie mle senlii On lion seo 

72 | 177 178 179 180 180 | 181 181 182 182 183 | 183 184 185 185 185 | 185 186 186 186 186 

73 | 184 185 186 187 187 | 188 188 189 189 190 | 190 191 192 192 192 | 192 193 193 193 193 

74 | 190 191 192 1938 194 | 195 195 196 196 197 | 197 198 199 199 199 | 199 200 200 200 200 

75 | 196 197 198 199 200 | 201 202 203 203 204 | 204 205 206 206 206 | 206 207 207 207 207 
Mome202 8203020422 058206n eZ 062085209) 209 2 NO ZO e222 S22 22) 22 2S le a Qa, 

1 Association of Life Insurance Medical Directors and Actuarial Society of America: Medico- 


Actuarial Mortality Investigation, Vol. I, p. 38, New York, 1912. Tables are adjusted to approximate 
nude weight and no shoes by subtracting 5 pounds and 1 inch from each height-weight-age category. 
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TABLE 2a.—Conversion table for percentage of standard weight! 








[In pounds] 





Height in inches— 





: 20-year-old males 














































































































Standard 
weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 71 ee 
70 80 82 84 87 89 92 95 98 101 103 106 | 110 113 
“al 81 84. 86 88 91 94 96 99 102 105 LOS aetslat ns 
(P 83 85 87 89 92 95 98 101 103 106 HOO) eas 116 
73 84. 86 88 90 93 96 99 102 105 108 iki pies 118 
74 85 87 89 92 94. 97 | 100 103 106 109 TDR || TKS} 120 
U8 86 88 90 93 96 99 | 102 105 108 111 TIA ts 121 
76 87 89 92 94 97 100 | 103 106 109 1 1a e1a9 123 
de 88 91 93 95 98 101 104 108 il abil 114 Fe 124 
78 89 92 94 96 | 100 103 | 106 109 112 LAS, LUSs eele22, 126 
79 91 93 95 98 | 101 TOA Od 110 113 ial7s 120) | ei24 128 
80 92 94 96 99 | 102 105 | 108 pls, 10S) 118 12125 129 
81 93 95 98 100 | 103 107 | 110 113 116 120 OTS es 131 
82 94 96 99 101 105 LOS sal 114 118 TORI La e228. 133 
83 95 98 100 103 | 106 OOM etal, 116 119 iS 1260 |el30 134 
84 96 99 101 104 | 107 ay 114 ibalys HAA 124 2 fie a2 136 
85 97 | 100 102 105 | 108 Ein TWAS 119 122 125 129 | 133 1637 
86 99 | 101 104 106 | 110 ibis | ahit7s 120 1 i127 130") 135 139 
Si LOOR OZ 105 LOS ee) al ives 1g 148) 128 132 | 136 141 
88 | 101 | 103 106 109 | 112 1G ato 123 126 130 ees || NGS 142 
Sor 1025 105 107 THO TA LEIA MP2 124 128 131 Hers Sse) 144 
90 | 103 | 106 108 TTT |) rkales5 118 | 122 126 129 13333 TOs wil 145 
91 104 | 107 110 ED AG IDO TIS 127 ilesih 134 138 | 142 147 
92°) 105 108 ii Iles ali BL Nh ss 128 132 136 139 | 144 149 
93 | 107 | 109 12 Tiel | US) 122" 26 130 133 137 141 146 150 
94 | 108 | 110 113 GH e2ZO AN eel eee elo 1535) 139 142 | 147 152 
9551, LOOT) ta? 114 alee |) Pa 25) 29 133 136 140 144 | 149 153 
96 | 110 | 113 116 LIOe 22 126) || 1380 134 138 142 145 | 150 155 
97 111 114 ial 20a 4! 280 loi is }5s 139 143 147 152 156 
ySyegp Tee ahaa 118 [PAL 12s 129 | 133 S67 141 145 148 | 153 158 
OOM iS |G 119 22 ecko 130} 134 138 142 146 PaO sim lo 160 
OOM Se eeely 77 120 BS) Lye lat 11535) 139 143 1h? SI 156 161 
101 116 | 119 122 25 aeel29 Ve Salmlet 141 145 149 LSS Eos 163 
OR A abe | ALA) 123 1262 130 134 | 138 | 142 146 150 155 | 160 165 
HOBe | eelSea ze 124 120 Veo 135511407 Ae 148 52 156 |r 166 
NOL ALG | S22 11235) OAS | USS: Ve Welsh 145 149 Noy38 158 | 163 168 
LOom 2OR 2s 126 i Oma: 138 | 142 146 1LS5i 155 159 | 164 170 
LOG E12 125 128 133i 113¥5) 139 | 144 148 a2 156 161 166 7-171 
LOG a2) 126 129 132 sl eltsG 141 145 149 154 158 162) \) 167 173 
1S Sh NE ile 130 13383 ol) UBS 142 | 146 Ho 155 159 164 | 169 174 
TOO 25. 128 131 113359 4) 11838) 143 | 148 152 156 161 UGS lpeliel 176 
LO 126) |) 129 132-3] 136 | 140 145 | 149 153-4| 158 162-3} 167 | 172-3) 178 








1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. If a weight within 
the range listed is not present, use next lower pound to calculate percentage. 
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TaBLE 2b.—Conversion table for percentage of standard weight 








[In pounds] 





Height in inches— 


: 21-year-old males 


























































































































Standard 
weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 a We 
70 81 83 85 88 91 94 96 98 101 104. 107 | 110 114 
Malt 82 84 86 89 92 95 97 100 103 106 LOSs lel 116 
(2 83 85 88 90 93 96 98 101 104 107 110 | 114 aly 
US 84 87 89 92 95 98 | 100 103 106 109 Helle erally 119 
74. 86 88 90 93 96 99 | 101 104 107 110 ISS) aLaE 120 
75 87 89 91 94 97 100 | 102 105 108 1 ZS || bie} 122 
76 88 90 92 95 99 102 | 104 107 110 LS UG L200 124 
ee 89 91 94 97 | 100 LOS |) 105 108 ate 114 sen eet al 125 
78 90 93 95 98 | 101 104 | 107 110 LS 116 ILOM S123 IAG 
79 91 94 96 99 | 102 106 | 108 1a 114 ial 120) 125 128 
80 92 95 97 100 | 104 107 | 109 112 116 119 122 | 126 130 
81 94 96 99 102 105 LOSS Saal 114 iL 120 124 128 132 
82 95 97 100 103 | 106 TO Ae 115 119 ne 125 | 129 133 
83 96 98 101 104 | 108 Wala | ales iLavee 120 1283 27 aol 135 
84 97 | 100 102 105 | 109 TSR | Les) 118 Al 125 IPRS ake} 137 
85 98 | 101 103 OM seelO, 4E | IG 119 123 126 ZOE) Ws: 138 
86 99 | 102 105 LOS sl TS I ake aL at 128 Nile els G) 140 
87 | 101 103 106 109 113 LG 9: 122 126 129 133 137 141 
88 | 102 | 104 107 as |p tiles 118 | 120 124 127 131 134 139 143 
SOM SOS) | S06 108 AGES eelalts 119 | 122 ORS 129 132 WRG |) 10) 145 
90 | 104 | 107 109 183 It cals 7/ 120° |) 123 126 130 134 ese, le 146 
91 | 105 | 108 Thana 114 | 118 122 | 124 128 132 135 139 | 143 148 
92 106 | 109 iy Tse TS) 123 3226) 129 133 IS 140 | 145 150 
93 LOT WeEo els Lid “120 ee oe, ilssil 134 138 WAY | Aer ow 
94 | 109 | 111 114 SS east: 126 | 128 132 136 140 143 | 148 153 
95 LOR ES Tass 119 123 U2 =I UO) 133} zi 141 Tansy | TNO) 154 
96 TSLIL 114 117 L205 | 124 WORS Mel 135 139 143 146 151 156 
O77 |) TOs ass 118 1229-126 HZ05 | lSs2 136 140 144 148 | 153 158 
CSOs at6 119 BS |) 7/ 131 134 138 142 146 149 154 159 
99 114 Lily 120 124 | 128 1329) 9t35 139 143 147 TSA 156 161 
1007) 115-| 118 UPL 25a) al29 133 136 140 144 148 NEPA |) 1lhss7/ 162 
101 JOE |p BO) 12533 ID | elsial 135 138 142 146 150 154 | 159 164 
102) i 118 | 127 124 12S) sleet 136 | 139 143 147 ail 1564) 161 166 
LOS Mae LO SIO S25 129 133 137 | 141 145 149 153 IlSy7 162 167 
1044220) | 223 126 130) |) 185 139 | 142 146 150 154 159 | 164 169 
OD peli 124 128 B74 |) Uso 140 | 1438 147 hea?) 156 OOM eGo 7A 
106 122 | 126 129 1283 |b ISs¢7 141 145 149 105333 7 162 167 ie? 
LOA 24 Px 130 Uses a9) 143 146 150 155 159 163 168 174 
LOSS 25) |) 128 1131) 135 | 140 144 | 147 152 156+}. 160 165 170 175 
109 126 | 129 N32 S76 141 145 | 149 as NEv7/ 162 166 1 72 Hizare 
LAO 27 WN t3O 134. 138 | 142-3] 147 | 150 154-5) 159 163-4) 168 | 173-4) 179 












































1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. If a weight within 
the range listed is not present, use next lower pound to calculate percentage. 
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TasLE 2c.—Conversion table for percentage of standard weight!: 22-year-old males 
[In pounds] 








Height in inches— 
Standard 
weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 71 G2, 














70 82 84 86 89 hit 94 96 99 102 105 108 | 111 115 
71 83 85 87 90 93 96 98 101 103 106 LOD Me 11s 116 
72 84 86 88 il 94 Si 99 102 105 108 111 | 114 118 
73 85 87 90 92 95 98 | 101 103 106 109 11216 WI) 
74 86 89 OH 94 97 100 | 102 105 108 111 114 | 117 121 


75 87 90 92 95 98 101 | 103 106 109 112 IN| WA) 123 
76 89 91 93 96 oh) 102 | 105 108 111 114 C7 ae 124 
ie 90 92 94. 98 | 102 104 | 106 109 112 115 118 | 122 126 
78 Sil 93 96 OOM OZ, 105 | 107 110 114 bir 120 | 124 128 
19 92 95 Oy 100 | 103 106 | 109 112 115 118 121 | 125 129 








80 93 96 98 101 | 104 108 | 110 113 116 120 12327 131 
81 94 97 99 103 | 106 TOSM etal 115 118 121 124 | 128 133 
82 96 98 101 104 | 107 OR eas 116 119 123 126 | 130 134 
83 97 oy 102 105 | 108 112 | 114 118 121 124 27 sz, 136 
84 98 | 100 103 106 | 110 135 | SUG We, 122 126 129 | 133 137 








85 99" 102 104 108 | 111 LIA VeLe7 120 124 127 131 | 135 139 
86 | 100 | 103 105 109 | 112 ING aes 122 125 129 132 | 136 141 
87 | 101 | 104 107 110 | 114 1th) 120 123 127, 130 134 | 138 142 
88 | 103 | 105 108 ETH thas) 1S el21 125 128 132 135 | 140 144 
89 | 104 | 106 109 Wiles} 4] Lau) 120 | 122 126 130 133 Sie AL 146 
90 | 105 | 108 110 114 | 117 121 | 124 127 131 135 138 | 143 147 
C1 LOGS OS 112 WLS) IRg 122 | 125 129 132 136 140 | 144 149 
S2 LOT LO, 113 116) | P20 124 | 127 130 134 138 141 | 146 150 
QS LOST Sa 114 Sele 125 | 128 132 135 139 143 | 147 152 
94 1) 110 | 112 115 1195 (lS 126 | 129 133 137 141 144 | 149 154 


eye |) IU alee 116 120 | 124 1288) 130 134 138 142 146 | 151 155 
SO lel 2 sy ealelts 118 1 ES 129 | 1382 136 140 144 147 | 152 157 
Og) BSS ae 119 123 | 127 130 | 133 137 141 145 149 | 154 159 
98 | 114 | 117 120 124 | 128 132 | 1385 139 143 147 150 | 155 160 
GH) | ALIay | Teas} 121 125 | 129 133 | 136 140 144 148 152 | 157 162 











LOOT PG 19 122 126 | 130 134 | 137 141 145 149 153 | 158 163 
OWE Ss eae 124 128 | 132 136 | 139 143 147 151 155 | 160 165 
OZ UO 22 125 129 | 133 137 | 140 144 148 152 157 | 162 167 
103 | 120 | 123 126 130 | 134 139 | 142 146 150 154 158 | 163 | 168 
104 | 121 ) 124 127 132 | 136 140 | 1438 147 151 155 160 | 165 170 


105 | 122 | 125 129 133 | 137 141 | 144 149 153 157 161 | 166 172 
106 | 1238 | 127 130 134 | 138 143 | 146 150 154 158 163 | 168 173 
107 | 125 | 128 131 135 | 140 144 | 147 151 156 160 164 | 170 175 
108 || 126 | 129 132 137 | 141 145 | 148 153 157 161 166 | 171 177 
109 l2 7 sO 133 138 | 142 147 | 150 154 159 163 16m elles 178 
TO) 128) yalstS 2 sS 139 | 143-4) 148 | 151-2] 156 160 164-5| 169 | 174-5} 180 





















































1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. If a weight within 
the range listed is not present, use next lower pound to calculate percentage. 
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TABLE 2d—Conversion table for percentage of standard weight: 23-year-old males 


[In pounds] 





Height in inches— 
Standard 
weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 “il 2 

















70 82 84 87 89 92 95 a0 100 103 105 108 | 112 115 
71 84 86 88 Sit 94 96 98 101 104 107 TANGY) 9 sites} 117 
72 85 87 89 92 95 98 | 100 103 106 108 ISTE 135) 189) 
73 86 88 90 93 96 Qe) | Ow 104 107 110 dS, 7 120 
74 87 89 92 94 Sil 100 | 103 106 109 eet 114 | 118 122 


75 88 90 93 96 99 102 | 104 107 110 113 LLCS 20 123 
76 89 92 94 97 100 103 | 105 108 111 114 LUSigh 220 125 
77 91 93 95 he} |) OE 104 | 107 110 113 116 TO e235 127 
78 92 94 96 100 | 103 106 | 108 iLL 114 17 IAL 15) 128 
a 93 95 98 101 | 104 107 | 110 113 116 119 122 | 126 130 
80 94 96 99 102 | 105 103" ela 114 ie Wg 120 124 | 128 132 
81 95 98 100 103 | 107 TOT pe? 116 119 122 125 | 129 133 
82 96 99 101 105 | 108 TL eal thet Al 120 123 127 toll 135 
83 98 | 100 103 1067) S109 LS Si pel S 118 122 125 128 | 132 137 
84 SOR LOL 104 Wey | tae 114 | 116 120 123 126 130 | 134 138 














85 | 100 | 102 105 108 | 112 11S | aLIs 121 125 128 131 | 136 140 
86 | 101 | 104 106 LO etal i ee 123 126 129 133 | 137 142 
87 | 102 | 105 108 eRe ee: ies) Wl 124 128 131 134 | 139 143 
88 | 103 | 106 109 2 We LO TI) | Tea 125 129 132 136 | 140 145 
89° 1 105, (107 110 114 | 117 121 | 123 127 130 134 138 | 142 146 





90 | 106 | 108 Halal Ii Mgaye ys RZ | A) 128 —| 132 135 139 | 144 148 
Ola clO7 i110 112 116 | 120 123) | 126 130 133 137 141 | 145 150 
D2 LOS es lel 114 ING) eal ISN ae 131 135 138 142 | 147 151 
| IOS) | ae 115 IS) ey £26 | 129 133 136 140 144 | 148 153 
94 ; 110 |} 113 116 120 | 124 127 | 130 134 138 141 145 | 150 155 





95) 112) 114 117 WA AS) 129 | 132 135 139 143 147 | 152 156 
96) 113) 16 IL) L227) 126 130 | 133 137 141 144 148 | 153 158 
ideit el lek. Pails, 120 124 | 128 131 | 134 138 142 146 150 | 155 160 
kes |) UN | GUIS 121 125) 29 133 | 136 140 144 147 151 | 156 161 
DOR Gre leho 122 126 | 130 134 | 137 141 145 149 153 | 158 163 





LOOM 7 120 123 127 | 131 135 | 138 142 146 150 154 | 159 164 
LOLS L119 | 122 125 129 | 1383 137 | 140 144 148 152 156 | 161 166 
102°} 120 | 123 126 130 | 134 138 | 141 145 149 153 158 | 163 168 
103 | 121 | 124 P27 131 | 185 140 | 143 147 151 155 159 | 164 169 
104 | 122 | 125 128 133 | 137 141 | 144 148 152 156 161 | 166 ara 





105) 123 | 126 130 134 | 138 142 | 145 150 154 158 162 | 167 173 
106 | 125 | 128 131 135 | 139 144 | 147 151 155 159 164 | 169 174 
107 AL26" 129 132 136 | 141 145 | 148 152 157 161 GOs alee 176 
[OSM L277 els 0 133 138 | 142 146 | 150 154 158 162 WBE | 178 
109, | 128°) - 131 135 139 | 143 148 | 151 155 160 164 168 | 174 179 
110 | 129 | 132-3) 136 140 | 145 149 | 152-38) 157 NGI 2) 5165-6) Os el io-6). Sil 2 


















































1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. If a weight within 
the range listed is not present, use next lower pound to calculate percentage. 
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TasLE 2e.—Conversion table for percentage of standard weight: 24-year-old males 
[In pounds] 








Height in inches— 





Standard 
weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 a 72 


























70 83 85 87 90 93 96 98 101 103 106 |109 112 117 
i) 84 86 89 91 94 oF, 99 102 105 108 {111 114 118 
72 85 88 90 93 96 98.7 LOL 103 106 LOOT LZ 116 120 
73 87 89 91 94 97 100 | 102 105 108 111 {114 117 122 
74 88 90 92 95 98 101 | 103 106 109 112 /115 ihe, 123 
75 89 91 93 96 99 102 | 105 108 111 114 {117 120 125 
76 90 92 95 98 101 104 | 106 109 112 115 {118 122 127 
dds 91 94 96 99 102 105 | 108 EI 114 117. 1120 124 128 
78 93 95 97 {100 103 LO7 | 108 112 115 LTS: “ViZ4 125 130 
79 94 96 98 {102 105 108 | 110 113 Ry 120 |123 127 132 


80 95 07 100 |103 106 LOO EZ 115 118 121 /|124 128 133 
81 96 3) 101 |104 107 ees 116 120 123 |126 130 135 
82 97) 100 102. {105 109 112 | 114 118 121 124 |128 132 137 
83 98 | 101 103 |107 110 113 | 116 119 123 126 |129 133 138 
84 | 100 | 102 105 {108 Halil 11> VEC 121 124 127 ~|131 135 140 


85 | 101 | 103 106 |109 113 1G: |= EL9 122 125 129 |132 136 142 
86 | 102 | 105 107 ‘j111 114 | t20 123 127 130 |134 138 143 
87 | 103 | 106 108 | 112 115 TEE OMS wea 125 128 132 |135 140 145 
88 | 104 | 107 110 113 sie 120 | 123 126 130 133 |137 141 147 
89 106" 108 111 {114 118 122 | 124 128 131 135 |138 143 148 


90 | 107 | 109 2 kG 119 123 | 126 129 133 136 |140 144 150 
OL) 108 £14 Ss 121 124 | 127 131 134 138 |142 146 152 
O2e 1097) 112 115 =|118 122 126 | 128 132 136 139 |143 148 153 
93 | 110 | 113 116 |120 123 127 | 130 133 137 141 /|145 149 155 
94 | 111 | 114 117 —(|121 125 128 | 131 135 139 142 /|146 151 157 


95.) 1435-115 118 /|122 126 130 | 133 136 140 144 |148 152 158 
96 | 114 | 117 120 {123 127 131 | 134 138 142 145 =|149 154 160 
STO LES 121 |125 129 132 | 1385 139 143 147 |151 156 162 
OSA LG n ko 122 |126 130 134 | 137 141 145 148 |152 157 163 
99 DET 20 123/127 131 135 | 138 142 146 150 |154 159 165 









































































































































LOO" | 11S.) 121 124 |128 132 136 | 139 143 147 151 {155 160 166 
101 | 120 | 123 126 |130 134 138 | 141 145 149 153/157 162 168 
102) 121 | 124 127 «=(|131 135 139 | 142 146 150 155 =|159 164 170 
103 | 122 | 125 128 |132 136 141 | 144 148 152 156 |160 165 171 
104 | 123 | 126 129 |134 138 142 | 145 149 153 158 |162 167 173 




















105 | 124 | 128 131/135 139 143 | 146 151 155 159 /|163 168 175 
10671267), 129 132 |1386 140 145 | 148 152 156 161 {165 170° |~176 
107 | 127 | 130 133 |137 142 146 | 149 154 158 162 |166 172 178 
108 | 128 | 1381 134 /|139 143 147 | 151 155 159 164 /|168 173 180 
109" e120 0) 1s2 136 |140 144 149 | 152 156 161 165 /|169 175 181 
110 | 1380 | 134 137 |141-2) 146 150 | 153-4! 158 162-3} 167 |171-2)176-7 | 183-4 





















































1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. If a weight within 
the range listed is not present, use next lower pound to calculate percentage. 
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TABLE 2f—Conversion table for percentage of standard weight 


[In pounds] 


: 26-year-old males 





Height in inches— 

















































































































Standard 
weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 Wl UP 
70 | 84 85 87 90 93 96 | 98 101 104 107 {110 114. 118 
Gi a8 86 89 91 94. 97 |100 103 106 108 {112 116 120 
E2286 88 90 93 96 98 |101 104 107 110 {114 1LilZs 12a 
UBS || Se 89 91 94 97 100 |103 106 109 IE alas 119 123 
74 | 89 90 92 95 98 101 |104 107 110 LS ee lel 7 120 125 
75 | 90 91 93 96 99 102 |105 108 Tota 14 SS 22, 126 
76 | 91 92 95 98 101 104 |107 110 113 1G 20 124 128 
tk e922 94 96 99 102 105 |108 HN alist: 114 Haley 1125) 125 130 
78 | 93 95 97 100 103 107 |110 1s 116 119-123 ey 132 
CONES 96 98 {102 105 OS) IE 114 Aly 121 125 128 is 
80 | 96 97 100 {103 106 109 /|112 116 119 122 126 130 135 
Sle OT 99 10] 104. 107 JEL Wav eal 117 120 124 128 1382) 137 
82 | 98 100 102 + 105 109 AAAS WAU etsy 119 122 125 |129 13 128 
83 | 99 101 163 107 110 LS alii 120 ee 127 Sy 135 149 
84 |100 102 105 {108 111 115 |118 1A 25) 2S ales “lai 142 
85 {102 103 106 |109 113 116 |119 123 126 120 |134 138 143 
86 {103 105 107 st 114 Ue | 124 128 Sie 136 140 145 
87 $104 106 108 {112 aks) TTS) ee 126 129 133 USiz 141 147 
88 1105 107 Oia Wale? 120 |124 1IDy Gil 134 |139 143 148 
89 }106 108 111 114 118 UPI} 411245) 129 132 136 |140 145 150 
90 {108 109 1D, 116 119 123) 26 130 134 We Wala? 146 52 
91 {109 Te iS alee PAL 124 |128 132 135 139 |1438 148 153 
92 4110 ily Les 22, 126 |129 133 137 140 |145 150 155 
93 j111 TS 116 |120 123 T2e Wow 134 138 TAD a ila7 151 Woe 
94 {112 174 Talge i s@al 125 ASS | ley) 136 140 148 |148 153 158 
95 1114 TS: S122 126 130 ss 137 141 14:5) SO 154 160 
96 $115 Ee E20) Sali23 127 WEI S35) 139 143 146" Sion 156 162 
97 4116 118 OR 125 129 132 |136 140 144 LAS las 158 163 
98 {117 119 22 126 130 134 |138 142 146 149 154 159 165 
99 }118 120 123 L27 131 135 |139 143 AE So 156 161 167 
100 {119 121 124 W238 132 136 |140 144 148 ER) alse 162 168 
101 4121 123 OA 8%) 134. 1388 |142 146 150 154 59 164 170 
102 4122 124 WA 131 135 139 |143 147 151 156 161 166 Wye 
103 4123 125 2 te 136 141 |145 149 LSS) 157 =|162 167 174 
104 4124 126 UO as 138 142 |146 150 154 159 |164 169 ia 
105 4125 128 131 1135 139 Aneel eyz 156 160 |165 171 Ae 
106 4127 129 132 1136 140 145 |149 115333 157 162 |167 7 179 
107 4128 130 USia 18370 142 146 |150 i ey5 159 163 |168 174 180 
108 4129 131 1342 AS9 143 VAT. |W N5D 156 160 165 {170 175 182 
109 1130 132 136 |140 144 149 |153 ihe 162 166 |172 177 184 
110 }131-2) 134 137 |141-2) 146 150 |154-5 | 159 163-4} 168 |173-4| 179 185-6 





1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. 


the range listed is not present, use next lower pound to calculate percentage. 


If a weight within 
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TABLE 2¢g.—Conversion table for percentage of standard weight: 26-year-old males 


[In pounds] 





Height in inches— 
Standard 


weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 Ts 72 











70 | 84 86 88 wl 94 96 99 102 105 108 111 115 119 
71 | 86 87 89 92 95 98 101 103 106 109/113 116 120 
C2) || text 88 90 93 96 99 102 105 108 111 j114 118 122 
73 | 88 90 92 95 SS LON 103 106 109 12) 4216 iil) 124 
74 | 89 SI! 93 96 99 /|102 105 108 Wa) PLA a7 121 126 


Zo | 90 92 94 Def 100 |103 106 109 112 Teak) | UI) 123 127 
76 | 92 93 95 99 102 {105 108 111 114 alge || suai 124 129 
Clos 94 97 ~ 100 103 |106 109 112 115 118 |122 126 131 
78 | 94 96 hes OIL 104 |107 110 114 117 120 |124 128 132 
79 | 95 Oe GO LOZ 106 |109 112 115 118 121 125 Way 134 
80 | 96 98 100/104 107 /|110 113 116 120 123, 127 131 136 
81 | 98 99 102 |105 HOS) 115 118 121 124 /|128 133 137 
82 | 99 101 103 |106 110 {113 116 LIES) 123 126 |130 134 139 
83 |100 102 104 |108 111 |114 118 121 124 127 1382 136 141 
84 |101 103 105 |109 IS IG) 119 122 126 129 {133 137 142 


85 |102 104 1O7 SO 114 |117 120 124 127 131 {185 139 144 
86 |104 105 108 j111 LS) ES 122 125 129 132 |1386 141 146 
87 |105 107 109 j113 116 =|120 123 127 130 134 |1388 142 148 
88 |106 108 110 j114 TAS aa 125 128 132 135 |140 144 149 
89 |107 109 2 LS, OS ye 126 130 133 137 {141 146 151 


90 |108 110 aes alaley 120 |124 127 131 135 138 |143 147 153 
Qa AK 112 114 |118 122 {125 129 132 136 140 (144 149 154 
Gye ili 113 1A: 9 123 | 12% 130 134 138 141 /|146 150 156 
93) 112 114 Le E20 124 |128 132 135 139 143 |147 152 158 
94 |113 115 118 122 126 |129 133 137 141 144 |149 154 159 
95 |114 116 TAKS) | a8} 127131 134 138 142 146/151 155 161 
96 |116 118 120 |124 128 {182 136 140 144 147 4152 157 163 
97 \117 Ting) 122 |126 130/133 137 141 145 149/154 159 164 
98 |118 120 123) lit 131 {135 139 143 147 150 |155 160 166 
99 |119 121 124 |128 132 |136 140 144 148 152 |157 162 168 


100 |120 122 125 |129 133 |137 141 145 149 153 |158 163 169 
101 |122 124 127 131 135 |1389 143 147 151 155 |160 165 171 
102 |123 125 128 |132 136 |140 144 148 152 157 =|162 167 173 
103 |124 126 129 S33 137 |142 146 150 154 158 |163 168 175 
104 |125 127 130 {135 139/143 147 151 155 160 |165 170 176 









































105 |126 129 132 |1386 140 /|144 149 153 157 161 |166 172 178 
106 |128 130 133 {1387 141 /|146 150 154 158 163 |168 173 180 
107 |129 131 134 |139 143 |147 151 156 160 164 |170 175 181 
108 |130 132 135 =|140 144/148 153 157 161 NGG seal 177 183 
109 |131 133 137 |141 145/150 154 159 163 167 T1738 178 185 
110 |132-3, 135 138 |142-3) 147 |151-2) 156 160 164-5} 169 {174-5} 180 186-7 












































1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. If a weight within 
the range listed is not present, use next lower pound to calculate percentage. 
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TABLE 2h.—Conversion table for percentage of standard weight!: 27-year-old males 


[In pounds] 








Height in inches— 
Standard 
weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 71 WP, 











70 85 87 89 wl 94 96 99 102 105 108 /111 115 119 
71 86 88 90 92 95 98 101 103 106 109 {113 ig 121 
72 88 89 O14 93 96 99 102 105 108 J 14 ES) 123 
73 89 90 92 95 98 {101 103 106 109 112 {116 120 125 
74 90 92 94 96 99 |102 105 108 ITIL 114-117 122 126 


75 91 93 95 97 100 {103 106 109 112 115 |119 123 128 
76 92 94 96 99 102 |105 108 111 114 117 |121 125 130 
Ud 94 95 98 100 103 |106 109 112 115 118 {122 127 131 
te |= "95 96 99S LOL 104 {107 110 114 117 120 {124 128 133 
v3 96 98 100 {102 106 |109 112 115 118 121 {125 130 135 

















80 97 99 101 {104 107 {110 113 116 120 123. 427° | 132 136 
81 OO) OG, 103 |105 LOSS tad 115 118 121] 124 /|128 133 138 
824) 100) 101 104 {106 110 +|113 116 TY, 123 126 {130 135 140 
83 | 101 | 103 105 {108 uD ee 118 121 124 127 =| 1382 137 142 
84 | 102 | 104 106 |109 te eG 19) 122 126 129 1133 138 143 


85 | 103 | 108 108 {110 114. |117 120 124 127 131 {135 140 145 
86 | 105 | 106 WG) AE 115 {118 122 125 129 132 {136 142 147 
87 | 106 | 108 110» | 153 116 {120 123 127 130 134 {138 143 148 
88 | 107 | 109 111 /114 JS} BAL 125 128 132 135 |140 145 150 
89 | 108 | 110 TEAS} ales) ORs t22 126 130 133 137 |141 146 152 














OO | LOS jp ait 114 =|117 120 =|124 127 131 135 138 |143 148 153 
ila | eles elie ete 115 =|118 122/125 129 132 136 140 |144 150 155 
92) |) 112) | 114 LCR LS 123) sg 130 134 138 141 |146 151 157 
OS a elloN | saslo 118 |120 124 |128 132 135 139 143 |147 153 159 
94 | 114 | 116 119 |} 122 126 |129 133 137 141 144 |149 155 160 
ay || aly aL Ley 120 {123 L276 esi 134 138 142 146 |151 156 162 
XB AE At LILY) 121 |124 128 |1382 136 140 144 147 =|152 158 164 
Te S| 2120 123 |126 130 {133 137 141 145 149 |154 160 165 
OSh ie} | 2k 124 |127 131 |135 139 143 147 150 |155 161 167 
OO el 209 e222 125 |128 132 |136 140 144 148 152. |157 163 169 

















100 | 121 | 123 1265 29 133/187 141 145 149 153/158 164 170 
LOT 123 | 125 128 |131 135 |139 143 147 151 155 |160 166 172 
102 | 124 | 126 E29) 132 136 {140 144 148 152 157 |162 168 174 
103 | 125 | 127 130 |133 137 {142 146 150 154 158 |163 169 176 
104 | 126 | 128 132 {135 139 |143 147 151 155 160 {165 Weel 177 











105 | 128 | 1380 133 |136 140 |144 149 153 157 161 {166 173 veo 
106 | 129 | 131 134 (137 141 |146 150 154 158 163 {168 174 181 
107 | 130 | 1382 135 |139 143/147 151 156 160 164 {170 176 182 
108 | 131 | 133 137 |140 144 |148 153 157 161 GOGH le 178 184 
109 | 132 | 135 138 |141 145 |150 154 159 163 167 {173 179 186 
110 | 134 | 136 139 |142-3) 147 |151-2) 156 160 164-5) 169 {174-5} 181-2] 187-8 









































1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. If a weight within 
the range listed is not present, use next lower pound to calculate percentage. 
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TABLE 21—Conversion table for percentage of standard weight!: 28-year-old 


[In pounds] 





Height in inches— 



























































































































































Standard 
weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 (Al 
70 86 87 89 91 94 97 100 103 105 108 |112 116 
ial 87 89 91 93 96 98 101 104 LO et Om seis 118 
(er 88 90 92 94 97 |100 103 106 108 (eis [fiat 119 
73 90 91 93 95 98 |101 104 107 110 Wiley |abilee 121 
74 91 92 94 97 100 {1038 106 109 itil 114 118 123 
® 92 93 96 98 101 j104 107 110 ils: 116 |120 124 
76 93 95 97 99 102 |105 108 111 114 IS HLA 126 
77 94 96 98 /|101 104 |107 110 113 116 LOS Ses 128 
78 96 97 100 /|102 105 |108 itilat 114 LZ, 2 129 
79 97 98 101 /|1038 106 {110 ie 116 119 2 mae iil 
80 98 | 100 102 |104 103) aa 114 117 120 124 |128 132 
81 99 | 101 103 =|106 109 j112 116 119 2? 125, A229: 134 
S2eLOl oO? LOS AWOr 110 {114 Ten 7: 120 1B} 1G aS 136 
83 | 102 | 103 106 |108 TPA alas} 118 2, 115) 2S le, 1134?/ 
84 | 103 | 105 LOM SO ie) 116 120 123 126 130 {134 139 
85 | 104 | 106 108 /111 114 /|118 PH N25, 128 131 1386 141 
86 | 105 | 107 LOD ate, GL) 123 126 129 Sey 0 i 1B37/ 142 
87 | 107 | 108 111 |114 Wal sa 124 128 13 134 {1389 144 
88 | 108 | 110 LenS 118 |122 125 129 132 136 |140 146 
SO eLOON | okt A ene LO Zs 127 130 134 138 |142 147 
90 | 110 | 112 Hikes SUhi¢/ WE Is) 128 132 135 1389 {144 149 
Ne Ne Pa) abile} LG) GEES 1222 126 130 133 137 141 |145 151 
C2 eis. | 1S 117 |120 194 Ne 130 135 138 TAQ NAT 152 
ey hee 1a TALS) gail 125s E29 es 136 140 144 |148 154 
94 SET | U7, 120 |123 126 {130 134 138 141 145 {150 156 
955) 116) | RES 121 |124 2 Smiter? 135 139 143 ee |G 157 
96 | 118 | 120 1227 25 129° 1433 137 141 144 148 |153 159 
D7 IO |) 2st: BL IPAe/ 1380 |134 138 142 146 150) 155 161 
OSeieUZON 22 125 |128 132 |136 140 144 147 od SG 162 
COR ems 126 |129 T3e SE 141 145 149 153/158 164 
HOOT 22) |e 24: We Wle@) 134 {138 142 146 150 154 {159 165 
TOT 24 | 226 129 |132 136 |140 144 148 152 156 161 167 
LOZ 25) lee TOs ise ilzial 145 149 15S 158 1163 169 
LOZ) 26 | 128 131 \1384 139 143 147 151 155 159 = |164 170 
TOA 29 Iga; 136 140 |144 148 52, 156 161 |166 ee 
LOSm e297 Sts sIBYS  leiry 141 |145 150 154 158 162 |167 174 
LOGHel30 |) 132 ISO blos 143 |147 Ibs 155 159 164 |169 CAs 
HOP ot | 3s 136 |140 144 |148 152 iif 161 1655 \7al 177 
OST S132 134 138 /141 145 {150 154 158 162 160. We 179 
LOOM F133) | 136 1389 |142 147 |151 155 160 164 168 {174 180 
1107 | ASS" 1 vss 140 /|1438-4| 148 /|152-3) 157 161-2} 165-6} 170 {175-6} 182-3 
1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. If a weight 


the range listed is not present, use next lower pound to calculate percentage. 


40 


males 








120 
122 
124 
125 
127 


129 
130 
132 
134 
136 


137 
139 








141 
142 
144 





145 
148 
149 
151 
153 


154 
156 
158 
160 
161 


163 
165 
166 











168 
170 
tal 
173 
175 
WAC 
178 





| 180 


182 
183 
185 
187 
189 





within 


TABLE 2}.—Conversion table for percentage of standard weight!: 29-year-old males 
[In pounds] 





Height in inches— 





Standard 
weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 Hal 72 














70 87 88 90 92 95 98 101 103 106 109 |112 aly 121 
71 88 89 OL 94 96 99 102 105 108 111 j114 118 123 
72 89 90 93 95 98. |101 103 106 109 112 “116 120 124 
73 90 92 94 96 99 |102 105 108 Wala 114 {117 122 126 
74 92 93 95 97 | 100 /103 106 109 112 fi Sel) 123 128 


75 93 94 96 99 | 102 {105 108 tit 114 11720 125 129 
76 94 95 98 100 | 103 {106 109 112 115 118 122 127 131 
ihe 95 97 99 101 | 104 /108 BIEL 114 Liz 120 /|124 128 133 
78 96 98 100 103-106" )109 112 115 118 121° 125 130 135 
79 98 99 102 104 | 107 |110 113 UG 120 123 {127 132 136 


80 99 | 100 103 105 | 108 [112 115 118 121 124 |128 133 138 
81 | 100 | 102 104 LOT” |e tOL AWS 116 120 123 126 |130 135 140 
82 | 101 | 103 105 1LOSmiF E11 (2414 118 121 124 128 |132 137 142 
83 | 103 | 104 107 LOO) SS =e AG: 119 123 126 129 133 138 143 
84 | 104 | 105 108 ALLS elie A iteir7f 121 124 127 131 {135 140 145 









































85 | 105 | 107 109 TES A GETS) = TKS) 122 125 129 132 {136 142 147 
86 | 106 | 108 fede IIS iy 1220 123 127 130 134 {138 143 148 
Sa eLOSa LOO 112 Ti SEES 2 0 125 128 132 135 =|140 145 150 
Sou LOOM al LO 113 TIS) |) A) 2s} 126 130 133 137 {141 147 152 
Soe ee Om ah, 114 117 | 121 {124 128 131 135 138 {143 148 154, 


SOR ei | eis 116 118 | 122 |126 129 133 1356 140 |144 150 155 
91 | 112 | 114 P17 120 |23° 7 131 134 138 142 |146 152 157 
OZ et eS 118 WA || iy WSS 132 136 139 143 {148 153 159 
ey i LAR) alas 120 122 | 126 {130 133 137 141 145 =|149 155 160 
94 | 116 | 118 121 124 | 127 {131 135 139 142 146 =|151 157 162 
Oss |) Man) wi 122 125 | 129 {133 136 140 144 148 {152 158 164 
SOR elo S120 123 126 | 130 |134 138 142 145 149 {154 160 166 
97 | 120 | 122 125 128 | 131 {135 139 143 147 151 {156 162 167 
98 | 121 | 123 126 129 i530 [137 141 145 148 152. {157 163 169 
99 | 122 | 124 127 130 | 1384 |138 142 146 150 154 |159 165 cal 















































100 | 123 | 125 128 easily Weysy | leaty 143 147 151 155 |160 166 172 
1014) 125. |) 127 130 133 | 137 |141 145 149 153 157 |162 168 174 
102 | 126 | 128 131 134 | 138 |142 146 150 155 159 |164 170 176 
LOS pla el29 132 135 | 140 {144 148 152 156 160 {165 171 178 
104 | 128 | 130 134 137 | 141 {145 149 153 158 162 |167 173 179 
105 | 130 | 132 135 138 | 142 /146 151 155 159 163 |168 175 181 
106 | 131 | 133 136 139 | 144 |148 152 156 161 165°" 170 176 183 
107 | 132 | 134 137 141 | 145 {149 154 158 162 166 {172 178 185 
108 | 133 | 135 139 142 | 146 |151 155 159 164 168 {173 180 186 
109 | 135 | 137 140 143 | 148 {152 156 161 165 169 [ko 181 188 
110 | 136 | 138 141-2} 145 | 149 |153-4| 158 162-3) 167 171—-2/176-7| 183-4] 190 















































1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. If a weight within 
the range listed is not present, use next lower pound to calculate percentage. 
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TasLe 2k.—Conversion table for percentage of standard weight: 30-year-old males 


[In pounds] 








Height in inches— 
Standard 


weight 
(Percent) | 60 61 62 63 64 65 66 67 68 69 70 71 72 














70 87 88 90 92 95 98 101 103 106 110 UTES) GUESS 122 
71 88 89 Oil 94 96 99 102 105 108 111 Lise |) WI) 123 
72 89 90 93 95 98 {101 103 106 109 113 Hai |) eee 125 
73 90 92 94 96 99° +102 105 108 ith 114 118 | 122 127 
74 92 93 95 97 | 100 /|103 106 109 112 116 120 | 124 129 


75 93 94 96 9951025 05 108 HAUL 114 ING, 121 | 126 130 
76 94. 95 98 100 | 103 /|106 109 112 115 119 Sela 132 
Le 95 97 99 101 | 104 /108 111 114 LIL 121 124 | 129 134 
78 96 98 100 103 | 106 /|109 112 115 118 122 126 | 131 135 
a 98 99 102 104 | 107 |110 113 slg 120 124 128 | 132 137 








80 Be | LOO 103 LOs LOS 2 115 118 121 125 129 | 134 139 
Si) LOO! |) 102 104 LOT LORS iets 116 120 123 127 13st WV L36 141 
82 | 101 | 103 105 108 | 111 |114 118 121 124 128 133 | 137 142 
83 | 103 | 104 107 OOD | eG 119 123 126 130 134 | 139 144 
84 | 104 | 105 108 TEE) SUE stale 121 124 127 132 136 | 141 146 


85 | 105 | 107 109 WI Ry LAL) 122 125 129 133 137 | 142 148 
86 | 106 | 108 itil Sy eles 120 123 127 130 135 139 | 144 149 
87 | 108 | 109 112 1A LS a 125 128 132 136 141 | 146 151 
SSO SiO 113 LNG PLO S23 126 130 133 138 142 | 147 153 
SOLON) Siz 114 117 | 121 |i24 128 131 135 139 144 | 149 154 








OO |) Wai yk 116 118 | 122 |126 129 133 136 141 145 | 151 156 
OF 2s | ae IAG 120 | 123 |127 131 134 138 142 147 | 152 158 
92 | 114 | 115 118 121 | 125 |128 132 136 139 144 149 | 154 160 
OS | wiley | wale 120 122 | 126 |1380 133 137 141 146 150 | 156 161 
G2 LG als 121 124 | 127 {131 135 139 142 147 152 | 157 163 


hay |) Tale IP a 122 125 | 129 ~/1383 136 140 144 149 153 | 159 165 
SK} || TES) AW 123 126 | 180 |134 138 142 145 150 155 | 161 167 
ON OF 22 125 128 | 131 {135 139 143 147 152 156 | 162 168 
SS 123 126 UW) | S383 |/137/ 141 145 148 153 158 | 164 170 
GON 22, | el24 127 130 | 134 |138 142 146 150 155 160 | 166 72 


100) 123 | 125 128 131 | Soe i L38O 143 147 151 156 161 | 167 173 
10D) 225 | 127 130 133 | 1387 {141 145 149 153 158 163 | 169 175 
102 | 126 | 128 131 134 | 138 /142 146 150 155 160 165 | 171 Gadi 
103) | 127 | 129 132 135 | 140 |144 148 152 156 161 166 | 173 1g 
104 | 128 | 130 134 137 | 141 |145 149 153 158 163 168 | 174 180 











105 | 130 | 132 135 138 | 142 |146 151 155 159 164 LO ae 182 
LOG Wists | ss 136 139 | 144 {148 152 156 161 166 171 | 178 184 
107 | 1382 | 1384 137 141 | 145 |149 154 158 162 167 ilyesy |) 768) 186 
108 | 133 | 135 139 142 | 146 1 |151 155 159 164 169 174 | 181 187 
HO) Teas) |] esse 140 143 | 148 |152 156 161 165 171 176 | 183 189 
110 | 1386 | 138 141-2) 145 | 149 |1538-4| 158 162-3) 167 L72-31 178, 184—5| 5191-2 















































1 Calculated from adjusted (to nude weight, no shoes) Medico-Actuarial tables. If a weight within 
the range listed is not present, use next lower pound to calculate percentage. 
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IV. Instructions for Coding, Punching, and Sorting McBee Cards 


The purpose of using McBee edge-punched cards in the recording of data 
is to facilitate a rapid, current compilation of data for guidance in the 
execution of the survey, and for immediate preparation of preliminary 
reports of findings. 

In the preceding section, a description has been given of the identi- 
fication data and physical findings which are to be recorded and the 
McBee hole numbers which correspond to the items. 


Holes 1-12 on the card are available for numeric punching of the first 
three digits of the four-digit card number. Holes 13-16 and 17-20 are 
for numeric punching of location and activity data, according to codes 
which can be set up as found to be appropriate in each survey. 


Holes 21-24 are for time-in-service, which can be coded as follows: 


1. 0 month to 3 months. 6. 3 years to 4 years. 
2. 3 months to 6 months. 7. 4 years to 5 years. 
3: 6) months: to. ls year. 8. 5 years to 10 years. 
4. 1 year to 2 years. 9. 10 years to 15 years. 
5. 2 years to 3 years. 10. 15 years and over. 


Holes 25-28 are for percent of standard weight, which can be coded 
as follows: 


1. Below 60%. 6. 100—109. 
2. 60-69. 72 io -1o: 
oe 19: 8. 120-129. 
4. 80-89. 9. 130-1389. 
5. 90-99. 10. 140% and above. 


Hole 29 is for diarrhea. If this is recorded by the physician, the hole 
will be marked and punched. A card without hole 29 punched out will 
then be one for an individual without a finding of diarrhea. (It is 
essential that all items be examined for as no provision is made in this 
system of punching for missing data.) 

Holes 30-31 are for general appearance. 

Good: Leave unpunched. Poors Punch. 31; 
Fair: Punch 30. Cachexia: Punch 30 and 81. 

Clinical findings are recorded in holes 32-96, according to the system 
of punching as described for diarrhea: nonpunching means the condition 
was absent; a punch identifies a positive finding. 

For clinical items which provide for classification according to severity 
of condition or indication of type of condition present, the outer box 
beside the item will be marked, in addition to the marking of the inner 
box. For the McBee punching of these, any finding will be punched 
without regard to the further classification. (An exception to the 
procedure of marking the outer box beside a positive finding occurs for 
the classification of areas of follicular keratosis, item 73. A finding 
of follicular keratosis in item 72 necessarily implies its presence in at 
least one area; for item 73, then, the outer box is to be marked only if 
multiple areas are involved, in which case it will be punched.) 


Holes 97-99 are for examiner code numbers, to identify the clinician 
making the examination. Punching can be as follows: 


Examiner No. 1: Punch 97. Examiner No. 4: Punch 97 and 98. 
Examiner No. 2: Punch 98. Examiner No. 5: Punch 97 and 99. 
Examiner No. 3: Punch 99. Examiner No. 6: Punch 98 and 99. 


If needed, nonpunching in this section can be taken to indicate one of 
the examiners. If only one clinician does all examinations, there is 
obviously no need to punch this section. 


43 


Holes 100 and 101 are provided for punching to identify individuals 
who have blood or urine samples taken. 

Holes 102-137 are for the recording of the biochemical measurements, 
in numeric codes. Suggested coding-intervals for the McBee card coding 
of the various measurements are given in table 3. 

For most of the clinical information, the use of the card for tabulation 
of results is simple. For findings which are present, the box adjacent 
to the finding will be marked by the clinician; for punching, the numbers 
on the edge of the card corresponding to positive findings are marked 
with a red pencil. It is recommended that the marking be carried out 
on all of a series of cards being processed, before any punching is done. 
The marking should be carefully checked, by reexamination of the 
marked set of cards, for errors of commission and omission. 

The numeric punching involves the use of four holes to record any 
digit from 1-10 with a maximum of two holes punched. The four holes 
allotted to an item have printed numbers 1, 2, 4 and 7 beside them. To 
record a number, holes are punched out according to the following 


system: 
Code 1: Punch 1. Code 6: Punch 4 and 2. 
Code 2°. Punch 2. Code -72 Punch 7. 
Code 3: Punch 2 and 1. Code 8: Punch Pand 1: 
Code 4: Punch 4. Code 9: Punch 7 and 2. 
Code 5: Punch 4 and 1. Code 10: Punch 7 and 4. 


The absence of any punches will indicate that no data were obtained. 

EXAMPLE.—An individual has been in the Service for 2 years, 3 
months. Code 5 is assigned and entered in the space provided at the 
top of the card. Holes 1, and 4, in the time-in-service section, on the 
edge of the card, are marked. 

Then, using a hand-operated punch, the holes indicated by the marks 
are punched out. This punching operation should also be checked for 
accuracy. If mistakes are made in the punching, they should be repaired 
with gummed perforated “card saver” strips. 

To determine for a group of individuals whose cards have been 
punched, the number who had a positive finding on any given item, 
insert a rod through the hole corresponding to the item. Suspend and 
shake the cards; all those with a positive finding will drop from the 
pile of cards and can then be counted. A McBee Company “needle” will 
be available for this operation; knitting needles make good substitutes. 
For the sorting operation, all cards have to be oriented alike. The upper 
left-hand corner of the front of each card is clipped, so that proper 
orientation can be checked while making sorts by inspection of this 
corner. 

In sorting on coded data which have been punched into the four-hole 
sequence, first sort on the No. 7 hole, and remove those punched on 
No. 7; then sort successive remainders on the Nos. 4, 2, and 1 holes. 
The five piles of cards resulting are then further sorted on the lower hole 
numbers, giving codes 10, 9, 8, and 7 from the first pile, ete. 


V. Instructions for Coding for I.B.M. Card artalysis for Detailed Physical 
Examinations 


Space is provided at the bottom of each side of the McBee card for 
the coding of data for subsequent detailed analysis of results, using 
International Business Machine (I.B.M.) equipment. IT IS ESSEN- 
TIAL THAT THE NUMBERS ENTERED IN THESE SPACES 
BE LEGIBLE. 
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Analysis of the clinical findings of the survey can be markedly 
speeded by preparation of the I.B.M. coding while in the field, if per- 
sonnel and available slack-time allow. An intelligent clerk should be 
able to do the coding, but accuracy is essential and any delegation of this 
work to an assistant should be subject to regular and frequent checking. 

The I.B.M. punch card provides 80 columns for the recording of 
information. Each column provides 12 spaces for coding, numbered 0-9, 
plus two other spaces usually designated X and Y. An I1.B.M. code has 
been set up which utilizes columns 1-79. On the McBee card, and in 
section III, the McBee items corresponding to each I.B.M. column are 
indicated. 


The I.B.M. code, in outline, is as follows: 


I.B.M. 
Column 


1-4 Enter the four-digit card number. 


5-7 Enter location, activity, and time-in-service, according to the numeric codes 
as used for the McBee punching. 
8 Enter area-of-origin according to a numeric code of not more than 11 
categories. 
9 Enter rural-urban origin as: 0 = Rural; 1 = Urban. 


10-12 For the direct recording of a _ three-digit percent-of-standard-weight. 
In preparing for the punching of the I.B.M. cards, the slide rule calcula- 
tions, as done in the field for the McBee coding, will later be verified for 
accuracy by machine calculation. 

13-14 Enter age. 

15-16 Enter height. 

17-19 Enter weight. 


20 Enter suspected disease according to the code: 
0 = None of three 4 = Malaria + Trachoma 
1 = Malaria 5 = Malaria + TBC 
2°= Trachoma 6 = Trachoma + TBC 
3 = TBC 7 = All three. 


If “Other” diseases are frequently recorded, the information can be 
utilized by a modification of the code, either in the field or subsequently. 
If no disease history is taken, code as “Y”. 


PH Enter current disease according to the code: 

0 = None 1 = Diarrhea 

Comments for I.B.M. column 20 also apply here. 

22 General appearance: 

0 = Good 1 = Fair 2 = Poor 3 = Cachexia 
23 Hair: 

0 = No finding 

1 = Staring (McBee No. 32) 

2 = Depigmentation (McBee No. 33) 

3 = Both of these (McBee Nos. 32, 33) 


24 Glands: 

Code McBee items Nos. 34, 35, and 36, in a 0-7 coding system as used in 

I.B.M. column 20, e.g.: 
None of three 4 
Thyroid (McBee No. 34) 5 
Parotid (McBee No. 35) 6 
Submax. (McBee No. 36) # 
25 Skin (Face and neck). Seborrhea: 
Code McBee items Nos. 37 and 38 in the 0-3 cane nes as used in 
I.B.M. column 23. 

26 Skin (Face and neck). Erythema and pigmentation: 


Code McBee items Nos. 39 and 40 in the 0-3 coding system as used in 
1.B.M. column 23. 


McBee Nos. 34 and 35 
McBee Nos. 34 and 36 
McBee Nos. 35 and 36 
All three. 


I ll Ul 
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IL.B.M. 
Column 
27 
28 
29 
30 


ol 


32 
oo 
34 
30 
36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 
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Eyes (Thickened Conjunctivae). McBee No. 41: 

0 = Negative 1 = Grade I 2 = Grade II 
Eyes. McBee items Nos. 42, 48, 44: 

Code in the 0-7 coding system as used in I.B.M. column 24. 


Eyes. McBee items Nos. 45, 46, 47: 
Code in the 0-7 coding system as used in I.B.M. column 24. 


Lips. McBee items Nos. 48, 49, 50: 
Code in the 0-7 coding system as used in I.B.M. column 24. 
Tongue. McBee items Nos. 51, 52: 
Neither finding 
Filiform papillary atrophy, sight 
Filiform papillary atrophy, moderate 
Filiform papillary atrophy, severe 
Fungiform papillary atrophy 
Findings of 4 + 1 
Findings of 4 + 2 
Findings of 4 + 3 
Tongue. McBee items Nos. 53, 54: 
Coding follows the same sequence as used in I.B.M. column 31. 
Tongue. McBee items Nos. 55, 56, 57: 
Code in the 0-7 coding system as used in I.B.M. column 24. 
Tongue. McBee items Nos. 58, 59, 60: 
Code in the 0-7 coding system as used in I.B.M. column 24. 


Gums. McBee items Nos. 61, 62, 63: 
Code in the 0-7 coding system as used in I.B.M. column 24. 


Gums. McBee items Nos. 64, 65, 66: 
Code in the 0-7 coding system as used in I.B.M. column 24. 


Ha (Unfilled Caries). McBee No. 67: 


It tt ddd 


NOOR WHR © 


= None 2 = 3 or 4 teeth 
; = 1 or? teeth 3 = 5 or more teeth 
ro} (Filled Caries). McBee No. 68: 
= None = 3 or 4 teeth 
‘ == or 2. 1eeum 3 = 5 or more teeth 
Teeth (Edentulous). McBee No. 69: 
0 = Not 1 = With plates 2 = Without plates 


Teeth. McBee items Nos. 70 and 71 + Malposition: 
Code in the 0-7 coding system as used in I.B.M. column 24. 


Skin (General). Follicular Keratosis. McBee No. 72: 

0 = Negative 1 = Grade I 2 = Grade II 
Areas of follicular keratosis. McBee No. 73 a-c: 

Code in the 0-7 coding system as used in I.B.M. column 24. 


Areas of follicular keratosis. McBee No. 73 d-e: 
Code in the 0-3 coding system as used in I.B.M. column 23. 


Skin (General). McBee items Nos. 74, 75, 76: 
Code in the 0-7 coding system as used in I.B.M. column 24. 


Skin (General). McBee items Nos. 77, 78, 79: 
Code in the 0—7 coding system as used in I.B.M. column 24. 


kin (General). McBee items Nos. 80, 81, 82: 
Code in the 0-7 coding system as used in I.B.M. column 24. 


Abdomen. McBee items Nos. 83, 84, 85: 
Code in the 0-7 coding system as used in I.B.M. column 24. 


Lower extremities. McBee items Nos. 86, 87, 88: 
Code in the 0—7 coding system as used in I.B.M. column 24. 














Lower extremities. McBee items Nos. 89, 90: 
Coding follows the same sequence as ‘used in I.B.M. pone ol. 


I.B.M. 
Column 


50 Lower extremities. McBee items Nos. 91, 92, 98: 
Code in the 0-7 coding system as used in I.B.M. column 24. 


51-56 Enter blood pressure in full, Systolic followed by diastolic, each as three- 
digit numbers: e.g., 150110, 120080, 090060. 


57-58 Enter pulse rate as the last two digits of the count; e.g., pulse 84 is entered 
as 84, pulse 60 is entered as 60, but pulse 120 is entered as 20. 


59-60 Enter arm skin measurement in mm. 
61-62 Enter scapula skin measurement in mm. 


63 Enter examiner code number, according to numeric code used for the 
McBee punching. If only one clinician does all the examinations of the 
survey, this column can be left blank, for possible use in recording 
other data. 


Column 63 completes the recording of the clinical examination. 
Columns 64-79 are for recording of biochemical data; these results can 
be recorded in the field only insofar as the laboratory results are com- 
pleted at that time; this recording will only involve the fewer numbers 
of individuals sampled for biochemical measurement. 


For the blood measurements, two I.B.M. columns are provided for 
each item (with the exception of plasma protein), to allow more detailed 
tabulations than can be made using the one-column system of coding 
for the McBee card. Coding systems as suggested below are contingent 
upon their appropriateness according to the general level of values found 
in any survey area. 


1.B.M. 
Column 


64 Total plasma protein—Use same numeric code as selected for the McBee 
punching. 


65-66 Hemoglobin—lIf few or no determinations are below 10.0, then code the 
grams and tenths of grams by which a measurement exceeds 10.0, e.g., 
for 13.6, code 3 in column 65 and 6 in column 66. For a value of, say, 
9.1, code 9 and X in column 65, and 1 in column 66. (The “X” to be 
double-punched in column 65 distinguishes the coded value from 19.1.) 


67-68 Hematocrit—Code the percent value of the determination, discarding 
fractions, e.g., code 46.5 with 4 in column 67, and 6 in column 68. 


69-70 Mean cell hemoglobin concentration.—In calculation, record to 0.1 percent, 
discarding remainders, e.g., record 32.86 as 32.8. Code the percent value 
of the determination, e.g., code 32.8 with 3 in column 69 and 2 in 
column 70. 


71-72 Serum vitamin C-—Code milligrams and tenths, discarding hundredths, 
e.g., code 1.27 with 1 in column 71 and 2 in column 72. Code 0.21 with 
0 in column 71 and 2 in column 72. 


73-74 Serum vitamin A-—Code micrograms, in tens and units, discarding frac- 
tions, e.g., code 28.7 with 2 in column 73 and 8 in column 74. Code 08.3 
with 0 in column 73 and 8 in column 74. 


75-76 Serum carotene—Code micrograms, in hundreds and tens, discarding units 
and fractions, e.g., code 128.3 with 1 in column 75 and 2 in column 76. 
Code 61.9 with 0 in column 75 and 6 in column 76. 


ad Thiamine excretion—Use same numeric code as selected for the McBee 
punching. 

78 Riboflavin excretion—Use same numeric code as selected for the McBee 
punching. 

79 N’ Methylncotinamide excretion—Use same numeric code as selected for 


the McBee punching. 
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TABLE 3.—Suggested coding-intervals for McBee-coding of biochemical data 












































Code dha Ps Hemoglobin Hematocrit MECABue? Serum vitamin C 
No. gm/100 ml gm/100 ml (percent) (percent) mg/100 ml 
1 <5.0 <10.0 <30 <20.0 <0.10 
y 5.0-5.4 10.0-10.9 30-32 20.0-21.9 0.10-0.19 
5S 5.5-5.8 -11.0-11.9 33-35 22.0-23.9 0.20-0.29 
4 5.9-6.1 12.0-12.9 36-38 24.0-25.9 0.30-0.39 
55 6.2-6.5 13.0-13.9 39-41 26.0-27.9 0.40-0.59 
6 6.6-6.9 14.0-14.9 42-44 28.0-29.9 0.60-0.79 
a 7.0-7.3 15.0-15.9 45-47 30.0-31.9 0.80-0.99 
8 7.4-7.6 16.0-16.9 48-50 32.0-33.9 1.00-1.19 
9 7.7-8.0 17.0-17.9 51-53 34.0-35.9 1.20-1.39 
10 >8.0 >17.9 iS} >35.9 >1.39 

Code | Serum vitamin A | Serum carotene Thiamine Riboflavin N’ Methylnic. 

No. meg/100 ml meg/100 ml mcg/6 hr. mceg/6 hr. mg/6 hr. 
1 <a0) <A) <10 <10 <0.2 
2 10-14 10-19 10-24 10-19 0.2-0.5 
3 15-19 20-29 25-49 20-29 0.6-0.9 
4 20-24 30-39 50-74 30-39 1.0-1.5 
5 25-29 40-59 75-99 40-59 1.6-1.9 
6 30-34 60-79 100-124 60-79 2.0-2.9 
76 35-39 80-99 125-149 80-99 3.0-3.9 
8 40-44 100-119 150-199 100-149 4.0-4.9 
9 45-49 120-139 200-249 150-199 5.0-5.9 

10 >49 >139 >249 >199 >5.9 














VI. Instructions for Coding of 1.B.M. Card Analysis for Abbreviated 
Physical Examination Card 


Space is provided at the bottom of the card for the coding of data for 
subsequent detailed analyses of the results, using I.B.M. equipment. 
IT IS ESSENTIAL THAT THE NUMBERS ENTERED IN THE 
SPACE BE LEGIBLE. 


The I. B. M. code, in outline, is as follows: 


I.B.M. 

Column 

1-5 Enter the five digit card number. 

6-9 Enter location, activity, time in service and area of origin according to the 

numeric codes chosen for the I.B.M. card of the detailed examination. 

10 Enter rural-urban origin as: 0 = Rural; 1 = Urban. 

11-12 Enter age. 

13-14 Enter height. 

15-17 Enter weight. 

18-20 Enter standard weight. 

21-23 For the direct recording of a three-digit percentage of standard weight. 


LEAVE BLANK. This value will be computed by machine. 
24 Glands: Enter 0 for negative finding; 1 if thyroid enlarged. 


25 Skin—Face and neck: Enter 0 for negative finding; 1 for nasolabial 
seborrhea. 

26 Eyes: Enter 0 for negative finding; 1 for Bitot’s spots. 
27 Lips: 

0 = None of three 

1 = Angular scars only 

2 = Cheilosis only 

3 = Angular scars and cheilosis 

4 = Angular lesions only 

5 = Angular lesions and angular scars 

6 = Angular lesions and cheilosis 

7 = All three 
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I.B.M. 
Column 


28 


29 
30 
31 


32 


30 


34 


30 
36-39 


Tongue, magenta colored and filiform papillary atrophy: 
Neither finding 

Filiform papillary atrophy, shght 

Filiform papillary atrophy, moderate 

Filiform papillary atrophy, severe 

Magenta colored 

Findings 4 + 1 

Findings 4 + 2 

Findings 4 + 3 

Tongue, Glossitis: Enter 0 for negative finding; 1 for glossitis. 
Gums: Enter 0 for negative findings; 1 for scorbutic type. 


Skin—General, follicular keratosis: Enter 0 if negative finding, 1 for arms 
only, 2 for back only and 3 for both arms and back. 


Skin—General, scrotal dermatitis and pellagrous lesions: 


IOP WN © 
We ne et 


0 = Neither finding 

1 = Pellagrous lesions only 

2 = Scrotal dermatitis only 

3 = Both pellagrous lesions and scrotal dermatitis 


Lower Extremities, Bilateral Edema and Loss of Ankle Jerk: 
= Neither finding 

Loss of ankle jerk on right side 

Loss of ankle jerk on left side 

Loss of ankle jerk on both sides 

Bilateral edema 

Findings of 4 + 1 

Findings of 4 + 2 

Findings of 4 + 3 


Lower Extremities, calf tenderness: 
0 Negative finding 


IO WN © 
(Es Te 


1 = Shght tenderness 
2 = Moderate tenderness 
3 = Severe tenderness 


Studied further: Enter 0 if not studied further; 1 if studied further. 


Enter the four digit card number of the McBee card used for special 
detailed clinical examination. 
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CHAPTER 4 


Bzochemical Methods 


|. Introduction 


The biochemical studies together with the data of the physical examina- 
tions provide a means for estimating the proportion of the population in 
various broad zones of nutriture. When considered together with the 
physical examinations and dietary data, the biochemical studies, includ- 
ing saturation tests, enable a more definitive appraisal of the nutritional 
status of individuals and populations. 

The equipment and supply lst given in chapter 10 has been com- 
piled so as to supply all essentials necessary for the prescribed and 
elective biochemical methods for blood and urine analysis. Sufficient 
equipment and supphes have been included to allow completing of the 
prescribed analyses on approximately 100 blood and 100 urine samples 
per week. Sufficient chemicals have been listed to permit analysis of 
approximately 3,000 samples. For most surveys a total of about 500 
blood and 500 urine samples will be analyzed; however the actual 
number of determinations will depend upon the overall sampling of the 
population surveyed. The excess supply of chemicals and expendable 
equipment has been purposely included so as to enable the host country 
to continue a clinical biochemical laboratory. 


1. VaAwLipIry oF ANALYTICAL METHODS AND RECOVERIES 


Although the methods described in this manual have been selected for 
their relative reliability, among other things, the experienced chemist 
knows that any analytical procedure is subject to numerous possible 
errors. Consequently, the laboratory supervisor should routinely check 
all methods to be certain of valid results. Once a method has been 
established the continuation of results of similar magnitude will usually 
suffice to indicate validity. However, in nutrition surveys where wide 
variations, or even consistent abnormal values, may result, it is not 
possible to judge a method by the “appearance” of results. 

Due to time limitations, it often will not be possible to perform 
thorough recovery experiments on all procedures. Probably the simplest 
test of validity is to check all methods by using blood and urine 
specimens from normal, healthy individuals. For this purpose it is 
suggested that after the laboratory has been set up, a trial run on 6 to 10 
normal men be performed. The individuals selected should be well-fed 
by American standards of diet. These may be the United States team 
personnel, native officer personnel, professional class civilians, ete. If the 
results fall in the normal ranges indicated below, one may be reasonably 
certain that the methods have been performed correctly. 

If time permits, or if results obtained appear questionable, recovery 
experiments should be carried out. For this purpose, aliquots of a urine 
or serum sample are run with -added amounts of the substance in 
question. Usually two levels of added material should suffice. The 
amounts added should be about one-half and equal to the amount in 
the aliquot taken (assume a normal concentration in the specimen). 
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Do not add quantities which are several times greater than the amount 
in the aliquot, as this may give a false indication of the accuracy of 
the method. For plasma vitamin C, and urinary vitamin C, riboflavin 
and thiamine it is advisable to determine the recoveries from the field 
collection time so as to establish whether temperature, or elapsed time 
between collection and analysis has caused destruction of the vitamin 
in question. Thus provision should be made to divide numerous samples, 
properly labelled for recovery determination. Ascorbic acid for recovery 
experiments should be made up in the “acid filtrate” to avoid the 
deterioration which occurs in aqueous solution. 


Ranges of Values Found in Healthy United States Adult Males ! 


(1) Total serum protein: 6.5-8.2 gm/100 ml. 
(2) Hemoglobin: 14.5-17.0 gm/100 ml. 

(3) Hematocrit: 44-50. 

(4) Plasma vitamin C: 0.4-1.0 mg/100 ml. 
(5) Plasma vitamin A: 25-70 mcg/100 ml. 
(6) Plasma carotene: 40-150 mcg/100 ml. 
(7) Urine thiamine: 30-100 meg/6 hr. 

(8) Urine riboflavin: 50-200 meg/6 hr. 

(9) Urine vitamin C: 2-10 mg/6 hr. 

(10) Urine creatinine: 0.25-0.40 gm/6 hr. 

(11) Urine N’Methylnicotinamide: 0.6—-2.0 mg/6 hr. 


2. REPLICATION OF DETERMINATIONS 


Because of the limited amount of blood that is drawn it is not possible 
to do serum determinations in duplicate. With urine, the method for 
thiamine is very time consuming and duplicate determinations are not 
possible. For urinary riboflavin and N’Methylnicotinamide, however, 
one investigator can do 20 to 30 samples, in duplicate daily. If the 
laboratory director desires, as an alternative every tenth sample may be 
run in duplicate. The creatinine method is sufficiently straightforward 
and duplicates are not necessary. 


3. SENSITIVITY OF METHODS 


It is to be expected that in sampling large populations some individual 
values will be found that fall below the limits of sensitivity of the 
methods employed. Although values may be calculated for such deter- 
minations, the analyst should understand at what point values lose 
significance because of limitations of the method. 


a. Colorimetric Methods 


(1) Plasma or Serum Ascorbic Acid.—Due to the very low readings 
(<0.015 density units) of samples containing less than 0.2 
mg. percent ascorbic acid, values lower than this will have 
an appreciable error. Thus, when readings are in this range 
size of the sample, whenever possible, should be increased. 


(2) Plasma or Serum Vitamin A.—Samples containing 15 meg. 
percent will give an optical density reading of about 0.04. 
Values less than this should not be calculated but should be 
recorded as <15 mcg. 


1 Ranges are averages of values reported in the literature. National Academy of Sciences- National 
Research Council, Washington, D. C., Methods for Evaluation of Nutritional Adequacy and Status, 
December 1954. 

Albritton, E. C., ed. Standard Values in Nutrition and Metabolism. Philadelphia, Saunders, 1954. 
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(3) Plasma or Serum Carotene.—Samples containing 30 mcg. per- 
cent will give an optical density reading of about 0.03. 
Values less than this should not be calculated but should be 
recorded as <30 mcg. 


b. Fluorometric Methods 


In general, the errors encountered in fluorometry are greater than 
those in colorimetry. In the analysis of urine, considerable variation 
will occur from sample to sample with respect to interfering substances. 
Very concentrated urines (less than 200 ml./6 hrs.) will frequently give 
abnormally high readings and in such cases the sample should be diluted 
and then determined. When samples read out of range, either high or 
low, it is a simple matter to reset the instrument with the fluorescent 
standard (quinine or fluorescein). 


ll. Laboratory Personnel—Minimum Requirements 


In addition to the biochemist member and two laboratory assistants 
of the survey team, the following personnel should be made available 
by the host country: 


Minimum of three biochemists or chemists, preferably people who 
may be available to continue in biochemistry and nutrition 
research. 


Minimum technicians— 
Four laboratory technicians, pharmacists, or engineers. 


Four laboratory helpers. 
Interpreters—One, preferably two. 
Secretary (bilingual)—able to type English and native tongue. 


ill. Collection and Storage of Samples 


1. PLANNING AND PREPARATION AT THE FIELD LABORATORY 
The biochemical tests are to be performed on both blood and fasting 
urine specimens from a sample of the men who are given clinical exami- 
nation. The number of biochemical samples to be collected depends 
upon the number of men examined clinically, the satisfaction of statis- 
tical requirements for a sufficient sample size and the ability of the 
laboratory properly to handle (or store) a given number of samples. 
The standard analyses to be made are: hemoglobin, hematocrit, total 
plasma proteins, vitamin C, vitamin A and carotene on the blood; 
riboflavin, thiamine and N’Methylnicotinamide on the urine. The first 
three of these will generally be determined in the field laboratory. 
Certain other analyses may be required as the situation demands. 

Once the men have entered the clinical detailed examination phase, 
the biochemical sample is systematically selected as every fifth man in 
the line. Lists are prepared in triplicate using name, serial number, 
McBee card number, and unit designation. One list is given to the 
commanding officer so that he can arrange for all the men to be quar- 
tered together on the night of the urine collection. One duplicate is used 
in checking off the men during the collection and a third is reserved for 
the field laboratory files. As the blood samples (clotted and unclotted) 
are drawn McBee item No. 100 is marked. Later as the urine is collected, 
item No. 101 is marked. 

The collection of the blood and urine specimens should be made at a 
time during the field survey to assure that a minimum of time will elapse 
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between the collection and transportation of the samples to the main 
laboratory. To this end, the entire urinary sample from a locale might 
be taken at one time, near the end of the clinical survey. In certain 
cases it may be necessary to have some of the men give urine samples 
prior to their clinical examination. 

The field laboratory equipment should be prepared and packed in the 
main laboratory in such a manner as to facilitate its use in the field. 
As nearly as possible the supplies and the method of packing should be 
standardized; the containers used for the transportation should be such 
that they can be used over again routinely, and of course, the containers 
must be convenient to handle. 

In most cases it will be convenient to prepare all of the sterile syringes 
and needles needed in the main laboratory rather than attempt the 
sterilizations in the field. The used equipment may be returned clean 
but unsterile to the main laboratory; on arrival it should be recleaned, 
sterilized and repacked for the next field trip. The same is true of all 
of the vials to be used in the storage of whole blood, plasma, vitamin C 
filtrates, and urine aliquots. The anticoagulant is dried onto the centri- 
fuge tubes and whole blood collection vials in the main laboratory; the 
vials and tubes equipped with blank labels and stoppers are then packed 
in their special containers. The vials intended for the preparation of 
the vitamin C filtrates should also be labeled and packed, but the 
metaphosphorie acid must be made up in the field and pipetted into 
the vials just prior to use; for this, it is most convenient to carry pre- 
weighed pellets of HPO; and add the requisite volume of redistilled 
deionized water in the field laboratory. 

The field laboratory for the determination of total plasma proteins, 
hemoglobin and hematocrit should be located, if possible, in the detailed 
clinical examination area. 

The most important feature of both the blood and urie collection is 
to have free movement of the samples to avoid confusion and duplication 
of responsibility. Try to anticipate the needs for water and electricity 
so as to avoid delays. 

Each technician must clearly understand his responsibilities and must 
be taught to appreciate the virtues of teamwork. If the supervising 
technician can be free to move in where needed, much time ean be saved 
and the free flow of samples can go on unimpeded. 

It is absolutely essential to keep the blood and plasma in the cold 
at all times. 


2. ANTICOAGULANTS 


a. Oxalate Mixture (Heller and Paul) 

Dissolve 6 gm. ammonium oxalate and 4 gm. potassium oxalate in 
250 ml. of water. Pipette into pyrex test tubes, 125 x 16 mm, 0.25 ml. 
of the oxalate solution. (This amount of oxalate mixture is sufficient 
for 5 ml. of blood.) Spread the oxalate solution in a film over the lower 
walls of the test tube and dry in an incubator at not over 50° C. 

Five ml. vacutainers when specified to contain Heller and Paul oxalate 
mixture will contain 10 mg. of oxalate per 5 ml. of whole blood. 


b. Heparin 


This anticoagulant is available either as the dry sodium salt, or as a 
solution containing 1,000 unit/ml. (10 mg/ml.). 
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For the prevention of clotting, about 0.2 mg. heparin per ml. blood is 
sufficient. Prepare a solution of heparin in distilled water, containing 
10 mg/ml. 

For the field, pipette 0.38 ml. of this solution into a 15 ml. centrifuge 
tube. Place the tubes in an oven at 100° C. and evaporate off the water. 


3. FRACTIONS OF BLOOD AND URINE To BE COLLECTED 


The fractions of blood and urine to be collected and their intended 
uses are: 


a. One to five ml. whole blood (collected in small vial containing anti- 
coagulant; this sample need not be chilled) for determination of 
hemoglobin and hematocrit. 


6. If the dye method for vitamin C is used, 8-10 ml. of whole clotted 
blood are chilled, stored at icebox temperature (not frozen) until 
ready to complete the analyses. In this case all blood analysis will 
be in terms of serum instead of plasma. 


c. Plasma prepared from whole blood (collected in centrifuge tube con- 

taining anticoagulant) .+ 

(1) For the determination of total plasma protein. 

(2) For the preparation of the vitamin C stabilization filtrate if 
the 2, 4-dinitrophenylhydrazine method is used. 

(3) Remainder of plasma for storage and transport to the main 
laboratory for the determination of: vitamin A and carotene 
and other analyses as required. 


d. Urine (50 ml. aliquot of measured sample acidified with 0.1 ml. 
BC). 

(1) For storage and transport to the main laboratory for the deter- 
mination of: thiamine, riboflavin, N’Methylnicotinamide and 
creatinine if desired. 

(2) If required, a vitamin C filtrate is prepared. 

1 As soon as feasible the preparation of the plasma should begin. It is advisable to be prepared 


to determine the specific gravity of the plasma as soon as it is separated, and at the same time take 
the aliquot for vitamin C filtrate; this will avoid having to remove the plasma from the cold. 


4, EQUIPMENT FOR FIELD COLLECTION OF SAMPLES 1 
The following lst of equipment to be taken into the field assumes that 
approximately 80 to 100 samples will be taken. It should fit conveniently 
into three or four boxes approximately 21% feet by 3 feet by 2 feet. 
a. Urine Sample 


(1) Polyethylene bottles, 1 liter complete with labels and containing 
100 mg. of oxalic acid (it is convenient to carry about 8 liters 


of distilled water im some ot the botiles))cc..2cssq..h acc. ea.—110 
QO)“ Bowles brown. 2 .07., screw caps with labels... c. ax. elds keto «ee ea.—110 
(3) Cylinders, grad., one 100 ml., one 500 ml., and one 1 liter....... ea— 1 
Cay Ose iC meta le awaits fy Ph ail kuin ahees eis a hn aha hee gay Cad 
Gy) *hivdirechlorve acid come.: 0) mall; cet. ue bitin cio stacioues oe ee ke ea— 1 
(G) Biaamnmeliod CUS, TUNG. ss eden vcs d oa c.0 Sere b whe oe ca wtaerne oR ENE we ea.— 3 
CSO OU een ONY ANE a eee a1, Gusta kids Aca RU Bost ersten igre. dk seSiolane Pd Gea Se teds ea— 1 
(Sys serolocicala wipe te .MhO- al stds lestpey seuss ake, a chublare! fs i s6 kl wy ove dsore ea— 6 


If vitamin C in urine is to be determined: 
(9) Acid metaphosphoric CP, 40 gms. in 1 liter polyethylene bottle 


to pesduluneditorl sliteranithe Meld eyches Meee in ei ses ea— 2 
CIO) io vsrimoe OTOL Le tor Mlle a's 5s ok 1 eo ceecremenans bie Srsunionofe be sbacrdcn & 'vsas be orseel oe ea— 1 
(11) Vials, 23 ml., screw cap, with label, to receive 8 ml. HPO3 

SUEUAS ih (Oy 8 ie to CPs lone MO RAM amie Sib Pia Se tO ke Uo Pe a ea.—110 


1 See Chapter 4, paragraph V, 1., for alternative procedure for drawing blood samples using the 
vacutainer technique. See paragraph V, 2 for methods which are acceptable substitutes for those 
listed in paragraphs III, and IV, 3. 
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b. Blood Sample 
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(1) 


(2) 


(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 
(13) 


(14) 
(15) 


(16) 
(17) 
(18) 


(19) 


(20) 
(21) 
(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 
(29) 
(30) 
(31) 
(32) 
(33) 
(34) 
(35) 
(36) 
(37) 
(38) 


Vials, screw cap, with labels: 





9 ml. containing anticoagulant (for whole blood)............. ea.—110 

9 an. .Gior. storage vol solasinna,) ag lacey cess eet ee ee ee sear eeoe ea.—110 

23 mol. to receive 12 ml. HPO: solution (for vitamin C)....... ea.—110 
Centrifuge tubes, 15 ml., with labels, corks and containing anti- 

COMUNE > 5.5%. hocks boten era Ghee el ees oe ees ean he nen opener or ne ea.—160 
Syringes, 20 ml., packed with needles (20 gage, sterile).......... ea.—130 
Needles; 20%eawe (extra) < 0. su thaotes wera oreo tee oe x ie oben ea.— 30 
Gauze sponges 2" x 2” )spacksmerot WOU) 2 ere chs. an ue un etre ea— 3 
Basins, stailess steel; S Quarts... aican eran uns Sol Lae oe eet ee ae ea— 2 
IBPUSIIES, GESE BUGS ais 6 a.caree 2 Oa mnt phase ae ie Pa tae ee ea— 2 
Dererent (00cm -Deuiles : 1. cea ee ee nee ora aig ae ea ate ea— 1 
Evaporating dish, 200 ml. (for alcohol swabs)”. ..0..... shee ee. ea— 3 
Alconol-O5 percemt, POM oc cet aes tle oe ke Cacao tee ea— 1 
Alconol 70 mercent, 1: MiNi... ante eters cre nates stacks ce eee ea— 3 
Heniatocrit. tubes ard) Caps. 2) os. . eee ee ee pee eee ea.—110 
CuSO. specific gravity 1.018-1.033 for plasma protein and 

specific gravity 1.045-1.069 for hemoglobin................ 100 ml. ea. 
Wooden ‘appiieatorsscbox 2-4 A ree ee eee ea— 1 
SV MACS Uy aaales i. 2. CR aac Ee eee cee eee ea.— 12 
SyHMGes Orda Lessa biv, wre. hora Set Aaa AM cian eer cide ek ogee eee ea— 4 
yams) allO) taal aks hs Rake or ou cinta a ees oie es ene eee oun et Ae ea— 6 
Racks «Gorn whole. blood, vials) >... 00. Sou see a atte < cane vee ene ea— 6 
Wirertest. tube racks, 40: hole. 2..<.s5 sco Gouriehecercuseiert ok tee ee ea— 6 
Wire basket 6” x 6” (partitioned to hold centrifuge tubes in 

WAS ACEO MCAS): eat oe ew ehc emt ote ON PN ae ae AR eae ea— 2 
Needles, No iy, 4 Sia Chi c.s4:«, «1 ota.e sista agoen a hoe aa ee aks ek ea— 6 
Needles, No. 22, beamline KS Oe ee ee ae ea— 12 
Needles, No. 22, 6 inch (for hematocrit tubes) Ae ease, See ee a ea— 4 
SMUG S UPSELES, Ovals. . s s.5..0 en ae Sig epee See eee ea— 1 
Pipetio: serological f0™aily4 aii: oe Se oe ices ea— 6 
Insulatedstorage eontainer, 4 gallom: cap... 22. |.bs ks. «ee ea— 2 
Measkine tapesclamechunolh.os2.2 wae tase Mea eee Bean soe ee oe ea— 1 
[SEY (ST 1 0 Cla a ee ge AD CRD rein pte Neil telah, Sia hoo he PS ea— 1 
Rubber tubme tor tourniquet »ottilenethss eR ea— 4 
Lantern, large; 2spare, bathertes. A:custeoe iwi eae eke oR eee ea— 1 
Salimes physiolosieal 250; ml bottlea:en ao ot eee Re ea— ~1 
Towels: Habore toi ick. 22 54s caren ie ee Pa oe weed Nee ea.—- 10 
Clinical centrifuges (transformers if necessary)......../.....%.. ea— 2 
heme) Sharwenen tx. «se tess ehateces bie Rate teens cio Su rrutk: ea— 1 
Taglar Oasis tec ec .1a28 Gis ak oe Ga ee a a Ee ee SOR as needed 
Cleansing assue, box) oi. 8 rere ae ee eee Ee ee ea—=. 1 
Remedies INOW Oca a nt taht eet ek etnies ee See ee ea— 6 
SIE TS, WRUGIR, 8 Se Llc < oth ate. cats, shal Gane ee mec 8 eee armen ea— 3 
Carbon paper,o x It” Slieet..... tee sik neretin ote een a ee ea.— 6 
MRSS AUMC MOSS sana. neste a siecle aes 0 olen eae! CAE RS Re Re ea— 1 
Pemetl*red-“wars i oo. 4 e034) ste eee ee ee ee, ee ea— 3 


Acid metaphosphorie acid CP, 60 gms. in 1 liter polyethylene 
bottle to be diluted to 1 liter in the field with deionized water.. ea— 2 


If the blood drawing equipment is to be sterilized in the field: 


(39) 
(40) 
(41) 
(42) 
(43) 


Sterilizer -Ctranstormer if necessary). +2 +. ee, oa ea— 1 
Wister -Celonizer CQUIpMOnt. a. wi. scctee ce © Hee ne ae ee ea— 1 
Stoves eacolime--2 Tomine: 25.3 ocr Sete es Ge oe oe oe ee ea— 1 
51 2G. ah ee ce eNO ocano ie ment AoW Ra eR WN Ow Bt Moy ea— 1 
QE COEDS acts abate cs tog dot ee cae ic ie asc I eT ae ea— 2 


5. PROCEDURE FOR BLOOD SAMPLING 1! 


a. Sterilization and Care of Needles and Syringes 


Needles should be unplugged by using pressure from a syringe; use a 
stylet 1f necessary. Check each needle for burrs and sharpness. If the 
needles require sharpening, use an oiled (mineral oil) stone hone. 
Syringes should be checked for sharp edges or chips on the barrel. These 
are to be discarded. Wash needles and syringes in soapy water, rinse 
thoroughly in distilled water. Then sterilize by placing individual 
syringes, barrels and needles in cotton plugged tube or rolled in gauze, in 
either Autoclave or boil in water bath for a minimum of 20 minutes. 
Place syringe barrel and plunger side-by-side so as to facilitate assem- 
bly. If a drying oven is available, place sterilized needles and syringes in 
oven at 110° C. If oven is not available, store needles in alcohol 70-80 
percent (by volume). Syringes should be handled with sterile tongs for 
assembling. Be sure to match numbers of barrel and plungers. 


b. Drawing Blood 2? 


(1) Needles and syringes are to be checked and sterilized as 
described above. This should be accomplished during the 
previous day. 


(2) The 6-foot table is arranged so that the subject sits on a chair 
at one end with his right arm straightened over the table 
conveniently for one man to draw blood from an antecubital 
vein. Racks containing centrifuge tubes and vials with anti- 
coagulant are placed near the subject’s arm. Dishes con- 
taining sponges and needles in alcohol are placed conveniently 
within reach of the man drawing blood. At the other end of 
the table is placed a dishpan containing clean water. The 
space in the middle of the table is reserved for syringes. 


(3) A crew of three men engages in these activities. The subjects 
are asked to line up single file. Each man comes up in turn, 
sits in the chair, and straightens out his arm over the table. 
One man cleans and sterilizes the arm area. The operator 
applies a tourniquet and draws the blood. The second man 
on the side opposite the chair labels a centrifuge tube and a 
vial with the subject’s identification. When about 15 ml. of 
blood have been drawn, the needle is removed from the arm, 
a cotton gauze moistened with alcohol is placed in the ante- 
cubital space and the subject is released with instructions to 
maintain firm pressure by hand for 5 minutes. The mere 
flexing of the elbow in some instances is not enough to prevent 
hematomas. 


(4) Remove the needle from the syringe. 


(5) The man who has labeled the vial and centrifuge tube holds the 
tube and vial in such a position that the operator can easily 


1 See section V, 1., for vacutainer method. 


2 Based on Consolazio, Johnson, and Marek: Metabolic Methods, St. Louis, The C. V. Mosby Co., 
1951. 
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introduce about 2 ml. of blood into the vial and the remainder 
of the blood into the centrifuge tube. Do Not Shake. He 
caps the vial and stoppers the tube, and mixes the blood in 
both vial and centrifuge tube thoroughly by inverting at least 
20 times. 

(6) The third member of the crew washes dirty syringes and needles 
immediately after receiving them from the operator. A sterile 
needle is fitted on a clean syringe and the operator prepares 
to draw blood from a new subject. 


(7) Another member of the team begins centrifuging the blood when 
a sufficient number of samples are available. 


c. Precautions in Drawing Blood 


(1) The man washing syringes must be sure that needles do not 
become plugged; if so, unplug. Chipped syringes must be 
discarded. 


(2) Sterilization of needles and syringes is mandatory so as to 
prevent the spread of infection, such as hepatitis. 


(3) Be sure that oxalated or heparinized tubes are completely dry 
before use. 


d. Determinations Requiring Whole Blood 
Hemoglobin and hematocrit 


e. Preparation of Plasma 


(1) The tubes containing blood and anticoagulant which have been 
mixed are centrifuged for no more than 10 minutes at 
3,000 r.p.m. 


(2) Vials for plasma are labeled and numbered to correspond with 
the samples in the centrifuge. It has proved unsatisfactory 
to label many vials at once, owing to mix-ups in transferring 
samples of plasma when this is done. 


(3) Plasma is removed with a 314-inch No. 15 or 16 needle fitted 
to a 10 ml. syringe and transferred to corresponding num- 
bered vial and capped. Before refrigerating the plasma, 
pipette aliquots for the determination of total plasma pro- 
teins and the preparation of the vitamin C filtrate. 

(a) Preparation of plasma for vitamin C determination by the 
2,4-dinitrophenylhydrazine method (Roe-Keuther re- 
vised method): 

In an 18 ml. screw-cap vial containing 12 ml. 6 per- 
cent metaphosphoric acid solution add 4 ml. of plasma 
and mix well. Refrigerate immediately. 

(6) Determine the specific gravity of the plasma as soon as it 
is removed from the centrifuge so as to avoid having to 
warm it up after refrigeration. 
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(4) Samples of plasma and whole blood (if it is to be transported 
to the main base laboratory) should be placed in the insu- 
lated cans with proper icing and packing. The plasma vials 
and vitamin C vials may be put into a plastic bag, tied 
securely and transported in the insulated cans surrounded 
by ice water. 


(5) Precautions in preparing plasma: 


(a) Blood and anticoagulant must be mixed thoroughly, but 
gently (do not shake). 


(6) There must be adequate padding in the bottoms of the 
brass centrifuge cups and all centrifuge tubes must fit 
loosely in the cups without their lips touching the brass. 
If this is not done, there will be breakage. 


(c) Hemolysis is best prevented by making sure that centri- 
fuge tubes are dry, that the needle is removed from the 
syringe before blood is introduced into the centrifuge 
tube and that blood is introduced gently down the side. 


6. PROCEDURE FOR URINE SAMPLING 


a. At the base laboratory the collection and storage bottles should be 
labeled and approximately 100 mg. of oxalic acid added by means of a 
calibrated small spatula to each collection bottle. The functions of the 
oxalic acid are: (a) to stabilize ascorbic acid; and (b) to bring the 
acidity of the specimen to pH 3 to 5, which is the range of maximum 
stability of thiamine, riboflavin and N’Methylnicotinamide. 


b. Collect fasting specimens in the morning over a known period of 
time. Subjects are aroused at 12 midnight and requested to empty their 
bladders. Each man is given a numbered plastic bottle. They are then 
given a half-pint of water to drink so as to insure diuresis and return to 
their beds. The men should be briefed on the saving of urine in the 
collection bottles during this 6-hour fasting period. At 6 a.m. the men 
are aroused and asked to urinate (empty their bladders) into the plastic 
collection bottles. 


c. The actual time of urination is recorded for each subject. 


d. It is convenient to have a crew of three men for measuring and 
storing the urine. The first man measures the volume of each specimen, 
reports it to the recorder, and pours an aliquot of about 50 ml. into the 
2-0z. bottle, pouring excess urine into a waste jar. The second man 
records the volumes in a notebook. The third member of the crew is 
responsible for putting identification numbers on the 2-o0z. bottles, to 
correspond with the sample from the collection bottle. One-tenth ml. 
of cone. HCl is added to each storage bottle for preservation of vitamins 
and the tops are placed on the containers. 


e. The numbered specimens are placed in racks and stored in a cool 
(4°-10° C.) place. 


f. Calculations—For ease in calculation, all urinary excretion data 
will be expressed as the urinary excretion for 6 hours. 


1 Based on Consolazio et al., loc. cit. 


59 


g. Suggested plan for recording data in notebook: 


Laboratory Name and number Army serial Six-hour urine Time of 
working number of subject number volume collection 


ee 




































































IV. Prescribed Biochemical Methods 


1. HEMOGLOBIN AND PLASMA PROTEIN 


(Copper sulfate specific gravity method) 


REFERENCES 1 


Phillips, et al., J. Biol. Chem., 183: 305-330, March 1950. 
Van Slyke, et al., J. Biol. Chem., 183: 331-347, March 1950. 
Van Slyke, et al., J. Biol. Chem., 183: 349-360, March 1950. 


a. Principle 


Specific gravity measurements are made by observing the rise or fall of 
drops of whole blood, plasma or serum dropped into a graded series of 
copper sulfate solutions of known specific gravities. The relationship 
between the observed specific gravity of the specimen and the plasma or 
serum protein and the hemoglobin concentration may be calculated from 
empirically established formulas or read from charts or nomograms 
based on these formulas. 

The equations expressing the relationships between specific gravity 
and protein concentrations vary depending upon the particular method 


1 We are indebted to the Journal of Biological Chemistry and the Authors for permission to cite 
the procedures, tables and charts herein used. 
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of estimating specific gravity and whether the blood or plasma is normal 
or abnormal in content of the protein. Furthermore, the effect of the 
encasement of the copper proteinate sac about plasma is such as to 
cause plasma drops to “balance” (neither rise nor fall) in a CuSO, 
solution that averages lighter than the actual specific gravity (as 
measured by a pycnometer) of the plasma by 0.0007 gravity units. In 
the method here described the compensation for the difference is made 
by labeling the specific gravity of the bottle in terms of the specific 
gravity of the plasma drop which it balances; e.g., a CuSO, solution 
labeled 1.0270 balances a plasma drop of specific gravity 1.0270, but in 
fact the solution has an actual gravity of 1.0270-0.0007 — 1.0263 
(Phillips et al., J. Biol. Chem. 183, 305 (1950)). Drops of whole blood 
for estimation of hemoglobin, balance in CuSO, solutions that have on 
the average the same specific gravity as the blood. 

The specific gravity standards for both hemoglobin and for plasma 
proteins are made to permit a variation due to dilution during use of 
+0.0001 gravity unit from the label values—e.g., the standards are 
initially 0.0001 unit greater than the label indicates and may be used 
until they are 0.0001 unit lighter than labeled. 

No corrections are needed for heparinized samples if the amounts of 
heparin used are within the range of 0.1 to 0.2 mg. per ml. of blood. 

For oxalated samples, using the 3:2 ammonium potassium oxalate in 
amounts of 1 mg. per ml. of blood, subtract 0.0004 from the observed Gp 
and observed G,. Failure to do so will result in an overestimation of 
plasma protein by 0.15 gm. per 100 ml., and of hemoglobin by varying 
amounts up to 0.1 gm. per 100 ml. 


b. Apparatus 


(1) Forty-one 4 oz. bottles of copper sulfate solution from sp. gr. 
1.018 through 1.033 (for plasma) and 1.045 through 1.060 
(for whole blood) at intervals of 0.001 unit. These bottles 
should have the specific gravity marked clearly on them. 

(2) Tuberculin syringes—1 ml. 

(3) Hypodermic needles—No. 22 or finer. 

(4) Stylets for cleaning needles. 


(5) Vials containing anticoagulant (as listed under section for 
collecting blood samples). 


(6) Specific gravity hydrometers (1.000—-1.070 and 1.060—1.130)— 
150 mm. 


(7) Volumetric flasks—1 liter. 

(8) Thermometer—10° to 110° C. 

(9) Funnel, glass—110 mm. 

(10) Burette—50 ml. 

(11) Cotton, gallon jug and wooden applicators. 


c. Reagents 
(1) Copper sulfate, solid, “analytical reagent”? CuSO,*5H2O finely 
granular or powdered. Use sealed bottles of analyzed purity. 
(a) Copper sulfate sp. gr. 1.100. The preferable method is to 
dissolve exactly 170 gm. of pure CuSQO,*5H,O in 
amounts of water listed below for the recorded tem- 
perature of the solution. Use sealed bottles of “analytical 
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reagent” grade or of analyzed purity. It is convenient 
to use previously prepared bottles containing 170 = 0.1 
gm. of “fine crystals” of appropriate purity. 


Temperature °C. _ ml of Water 
MORNING A sic cr sincst aongots Nard esas SRE or eee 1004 
De O NG), get: ck isc onc acauaec il onic ais Mae wrwiad tli ee areca denier. 1005 
DEY | Cael C See ae ea ee CRORE Seas coe pe 1006 
lan, Ce mature tae Gisaedt ak Se eee ee RI 1007 
Bote since Baas: ceteicies  shipeabaeh ee were ec eR 1008 
BAe MO setaiacieecrnid Mali he thar aude sla sae tM cae 1009 
De OS Ut ek « Acileth «AE Meragaen Meh. teresa Bieta hoes 1010 
BOAO ety. soci ess ie srsgll uae pe eae ak ok eee ee 1011 


(6) An alternate method for preparation of copper sulfate 
solution, sp. gr. 1.100 applicable if balances are not 
available or previously weighed CuSO, cannot be 
obtained, is as follows: | 

Four pounds of copper sulfate are placed in a gallon 
jug. About 2.5 liters distilled or rain water are added. 
(Tap water may be used if it is not more than sp. gr. 
1.0003 compared with distilled water as 1.0000 at the 
same temperature. Use hydrometer for this comparison.) 
The bottle is stoppered and shaken vigorously for 5 
minutes at the end of which time the temperature is 
recorded to the nearest 0.5° C. The saturated super- 
natant solution is ammediately decanted and is filtered 
through cotton into a clean dry jug. The solution of 
sp. gr. 1.100 1s now made at once by diluting accurately 
to 1 liter the amount of saturated solution indicated in 
table 4. Once made, the solution of sp. gr. 1.100 keeps 
indefinitely. Prepare 8 liters at a time. 


(2) Copper sulfate solutions. These solutions are most conveni- 
ently made according to table 5 by running the stock solution 
of sp. gr. 1.100 from a burette into a 100 ml volumetric 
flask, diluting to the mark with water, mixing, adding to the 
appropriate bottle, rinsing the flask, and starting over. These 
solutions should be changed when 100 drops of whole blood 
or plasma or serum have been added. It is therefore advis- 
able to make up in the laboratory about 500 ml. each of 
those most commonly used. 


d. Procedure 


(1) The amounts needed are about 0.5 ml. each of whole blood and 
plasma prepared as described in a previous section. The 
whole blood must be mixed thoroughly by inversion of its 
container immediately before use. The samples and solutions 
of copper sulfate must all be at approximately the same 
temperature. (Avoid the use of cold solutions.) 


(2) The range of specific gravity for hemoglobin determination at 
0.001 intervals is from 1.045 through 1.069 and for plasma 
protein the range is 1.018 through 1.033 at 0.001 intervals. 
Fill a one ml. syringe, with its needle attached, to about the 
0.2 ml. mark. If the syringe has just been used for a pre- 
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ceding estimation, empty it so far as practicable by pulling 
the plunger back and forth several times before finally filling 
the syringe with the new sample. 


(3) With the copper sulfate bottles in a convenient position, remove 
the stopper from specific gravity 1.060 for hemoglobin and 
1.028 for plasma protein. Hold the syringe in an almost 
vertical position with the tip of the needle about one-half 
inch above the solution. 


(4) Deliver a drop from the syringe keeping steady pressure on the 
plunger. For satisfactory estimation the drop must break 
the surface and fall at least an inch into the solution without 
leaving a streamer attached to the surface. 


(5) Watch the progress of the drop in the solution. When its 
specific gravity is exactly the same as that of the solution, 
the drop will fall for a few seconds, come to a complete halt 
without moving up or down for about 10 seconds, and will 
then slowly fall to the bottom because it will take up copper 
and become heavy. When its specific gravity is greater than 
that of the solution, the drop will continue to fall to the 
bottom. If the drop is lighter than the solution, it will fall 
for a few seconds, halt for a second or two, and begin to rise. 
It will continue to rise until it takes up enough copper to fall 
to the bottom. If a drop rises in one bottle and falls in the 
next lightest, the specific gravity lies between those of the 
two bottles, and must be estimated to the nearest 0.0005 by 
noting carefully the relative rates of rise in one bottle and 
fall in the next. 


(6) Record the specific gravity to the nearest 0.0005 and proceed 
to the next sample. 


e. Precautions 


(1) When particles remain on the surface or when the drops fail to 
break the surface cleanly, the surface should be cleaned with 
a wooden applicator before the next drop is added. 


(2) The ranges of specific gravity suggested above are for normal 
soldiers, in whom hypoproteinemia and anemia are extremely 
rare. For other populations, other ranges might be necessary. 


3) Use fresh CuSO, solutions (from the reserves originally pre- 
pared) after every 100 to 120 samples. Change all bottles, 
not just the ones most commonly used. 


(4) Avoid bubbles, even minute ones, in the blood drops. 


(5) Temperature may vary from 4-40° C. without significantly 
affecting results so long as the CuSO, solutions and the blood 
samples are within 5° of the same temperature. If cold 
standards are brought into a warm room, let stand to within 
1°-2° of room temperature and then shake vigorously prior 
to using. Do not leave solutions near a stove, on a window 
sill, or in other locations which may result in convection 
currents in the solutions. Keep covered when not in use. 
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(6) When standards are carried from low to high altitudes, it is 
essential that they be shaken before using in order to dis- 
charge the dissolved air with which they are supersaturated. 


(7) Do not apply to blood or plasma which has been stored in the 
icebox for more than 18 hours. 


fi pCalculations 


For normal plasmas obtained from heparinized blood the relationship 
between specific gravity measured by this method and Kjeldahl deter- 
mined total plasma proteins is: 


p = 373 (G, — 1.0070) where p = Total plasma protein in gm. 
per 100 ml. 
G, = Observed gravity of the plasma 


For pathological plasmas the relationship is: 
p = 365 (G, — 1.0070). 


The nomogram (page 65) is based on these two relationships using, 
however, the averaged constant 369 to give the formula p — 369 
(G, — 1.0070). 


The relationship between whole blood specific gravity and hemoglobin 
concentration must take into account the contribution of the plasma 
proteins to the specific gravity. The relationship is expressed as follows: 


bg 2 i3800e-Ge ea: 
1.0964—G, 


where Hbg = Blood hemoglobin in gm. per 100 ml. 


Gp = Specific gravity of whole blood 
Gp = Specific gravity of plasma 


The use of the line chart for calculating plasma protein and hemo- 
globin for heparinized samples avoids the necessity of making individual 
calculations. 


If oxalated blood or plasma is used the correction for the contribution 
of the oxalate to the specific gravity must be applied (see page 66). 
This correction consists of subtracting 0.0004 from the observed Gg and 
G,. The charts have been calculated with recognition of this correction 
for oxalate so that the observed specific gravity of the oxalated sample 
may be used directly to convert results. This correction applies only 
when the ammonium oxalate-potassium oxalate mixture is used. Should 
serum be employed instead of plasma the observed specific gravity should 
be corrected by the addition of 0.0005 specific gravity units. The specific 
gravity of whole blood without anticoagulant need not be corrected. 
In this instance the conversion must be carried out on the nomogram. 


(1) Hemoglobin: 

(a) Heparinized samples: 

These values were calculated using the following equation: 
Gg — G, 
1.0964—G, 


This equation was obtained from the reports of Van Slyke, et al., 
J. Biol. Chem., 183: 349-360, 1950 


Heb 2339 
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HEMOGLOBIN FROM BLOOD SPECIFIC GRAVITIES 


Line chart forcaiculating plasma proteins, hemoglobin 
and hematocrit from gravities of plasma and blood 












riesme Blood 
Specific Proteins Specific 
SVG) nape) Hemoglobin Hematocrit Xen)” 
1.035 (gm./100cc.) 1.035 
(Hb) (Hr) 
34-7-10.0 5 


33 
9.5 


327 


9.0 
31 


1.030 


Mean 27 
normai 










Normal men and women 


| 


Norma] women 


Normal men * 
cs 7 jae > 















To fand. 
5.5|/Plasma proteins, use 2 scales on line to left. 
Hb or Ht from Gpand Gp, stretch thread 
across Ge or eo saumbes on cutside 
lines Read result on inner line. 
Approximate Hbor Ht from oz alone, 
B 





stretch thread across and mean 
normal Gp. Kesult on inner line. 
Exemple. Line across chart shows calcula- 
aon of Hb=15.3 and Ht= 45 from Gp*1.0264 
and Gp 1.0580. 
N.B. Plasma scales read up, others dewn. 


1.070 

23 11 
12 

73 

74 

15 


17 Correction for oxalate, deduct from beth 
Gp ond Gp 0.0004 for each mg. 3:2 mixiure 
NH, and K oxalates added per ce blood. 

Unit of sp.gravity is H20 at same temper- 

ature. 


0 
16 ‘ 


15 
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Hemoglobin: for use with heparinized blood 











ieee. 
Gps | 1.018 1.019 1.020 1.021 1.022 1.023 1.024 1.025 1.026 1.027 1.028 1.029 1.030 


Gm. Hb/100 ml. 
1.045 | 11.67 11.89 11.09 10.79 10.48 10.16 9.88 9.50 9.15 8.79 8438 8.05 7.66 
1046) 1211 Taare 4S 4 OLS 4S OG2 5 10 SON oO 7s 9263)" 29.28 — 8292) 8:55) Sar 
1047) 12.54 12-26 11.98 11.69 11-39" 11/08 1077 104s Ont 9:77.  “9A2 9105 FSi6s 
1043) 12297)" T1270) 12:42) 1214 IeS5) kb >) E24 1092 10.59) 1026 909256) O19 
10497 WBA OF MSH 212787 212.592 12730 S20 See eso OSs Ola SLO O06 o-70 
1O505) 13584" W358 US.3 “W0L. 1a76" 12-47 le ie eS bo 11-23) 10190) 101568 LOT 
HOSTG VAR ae MI ALO2 ISG) a lat4 Oe SD eel FOS G42 4 ee OA ee ele ele A On tila Ose, 
MOS25 14.70) NA45 14.20) 1394 1s6 138389) Tea 282 252 1222 ESO ley aalees 
MOSS US tSe W4SO TAn64 14239) S413 13.86) seb Sieelo 29) el s200) 1227 Ole 3 Oma O7uealer (4: 
OSA Seb 15:83 15.09) 14:84 1458) 14.382" 1420s) SSs7 1S48 3519) SIZISome 12 5 ee 
1.0555) 16100" W577 15:53" 15.29" 15.04 TAS) 14252) 14.24 13:96 s.68. 3:38 1s108. 12.76 
10565) 16:48 16.21 15:97 W574 15-49" 15.24 1498 1472) 445s S476 SLSISSil oe ee elo ek 
VOST G86) 16.64. 16:42) G19) S595 a0) 14h SSO TAOS 165 | 14es Arse loans 
1.058 | 17.30 17.08 16.86 - 16.64 .16:40 1616 15.92 15.67 15.41 15.14 14:87 14.59 14.30 
1.059 | 17.73 17.52 17.30 17.08 16.86 16.63 16.39 16.14 15.89 15.638 15.86 15309 14.81 
1060") WIG) W796 17.75 S753 Sol 1709 16586) 16:62) _ 16:37 162) 1s:S6e dss o elo SZ 

















FACTORS FOR COMPUTATION 





x 432. 437. 443. 449. 455. 461. 468. 474. 481. 488. 495. 502. 510. 
3980 9845 7173 6021 6452 8529 2320 7899 5341 4726 6140 9674 5422 


33.9 Gsp—Gp 


~ 1.0964—G, X(Ga—Gp) 








(b) Oxalated sample: 


For use with samples containing 2 mg./ml. of oxalate mixture. 
These values were calculated using the following equation: 

Gz — G, 

1.0972—G, 


This equation was obtained from the reports of Van Slyke, et al. (J. Biol. Chem., 
183: 305-360, 1950) and corrected for the oxalate content noted above. 


Heb = 33.9 








1] Ge—— 
Gp | 1.018" 1.019 1.020 1.021 1.022 1.023 1.024 1.025 1.026 1.027 1.028 1.029 1.030 


Gm. Hb/100 ml. 
1.045 | 11.56 11.27 10.98 10:68 10.37 10:05 9.73" 19:39" 9.05 S69. 8:38. "S795. =17.57 
1.046 | 11.98 11.70 11.42 117.12 10.82 10.51. 1009. .9.86 9.52. 918 8.82 (845. Sw7 
1.047 | 12.41 12.14 11.86 11.57 11.27 10.96 10.65 10.33 10.00 9.66 9.31 8.95 8.58 
1,048 | 12.84 12.57 12.30 12.01 11.72 10.42 L1.11 10.80 10.47 ~10.14 . 9.80 9:44. 40.08 
1.049 | 13.27 13.01 12.73 12.46 12.17 11.88 11.58 11.27 10.95 10.62 10.29 9.94— 9.58 
1.050 |} 13.70 13.44 13.17 12.90 12.62 12.34 12.04 11.74 11.438 11.11 10.78 10.44 10.09 
1.051 | 14.12 13.87 13.61 13.35 13.07 .12.79. 12.50. 12.21..11:90.. 11.59 11.27 10.94 40.59 
1.052") 14.55 14.81 -14.05 13.79 13.52: 13.25 12.97. 12:68 12.388 12.07 (19°76 Ait43 a0 
1.053 | 14.98 14.74 14.49 14.24 13.97 13.71 13.43 13.15 12.86 12.56 12.25 11.93 11.60 
1.054 | 15.41 15.17 14.93 14.68 14.43 14.16 13.89 13.62 13.383 18.04 12.74 12.43 12.11 
1.055 | 15.84 15.61 15.37 15.138 14.88 14.62 14.86 14.09 13.81 13.52 13.23 12.92 12.61 
1.056 | 16.27 16.04 15.81 15.57 15.383 15.08 14.82 14.56 14.28 14.00 13.72 13.42 13.12 
1.057 | 16.69 16.47 16.25 16.02 15.78 15.53 15.28 15.02 14.76 14.49 14.21 13.92 13.62 
1.058 | 17.12 16.91 16.69 ‘16.46 16.23 15.99. 15.75 15.49 15.24 14.97 14.70 “4.41 14.18 
1.059 | 17.55 17.34 17.18 16.91 16.68 16.45 16.21 15.96 15.71 15.45 15.19 14.91 14.63 
1,060 | 17.98 17.77 17.56 17.35 ¥7.13 16:90 16.67 16.43 16.19 15.94 15/68 5:41 15.18 











FACTORS FOR COMPUTATION 





x 428. 433. 439. 444. 450. 456. 463. 469. 476. 482. 489. 497. 504, 
0303 5038 1192 8819 7979 8733 1148 5291 1236 9060 8844 0674 4643 


33,9 cB Ge 


9 T0972—G, ~ ~(GB—Go) 
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(2) Plasma Protein: 
PLASMA PROTEIN (gm./100 ml.) 
(2 mg./ml. Ammonium-Potassium Oxalate Mixture) 








Gp P =369(Gp—1.0078) Gp P =369(Gp—1.0078) 
1.018 3.76 1.0245 6.16 
1.0185 3.95 1.025 6.35 
1.019 4.13 1.0255 6.53 
1.0195 4.32 1.026 6.72 
1.020 4.50 1,0265 6.90 
1.0205 4.69 1.027 7.08 
1.021 4.87 1.0275 7.27 
1.0215 5.06 1.028 7.45 
1.022 5.24 1.0285 7.64 
1.0225 5.42 1.029 7.82 
1.023 5.61 1.0295 8.01 
1.0235 5.79 1.030 8.19 
1.024 5.98 1.0305 8.38 





PLASMA PROTEIN (gm./100 ml.) 
(Heparinized Sample) 





Gp P =369(Gp—1.0070) Gp P =369(Gp—1.0070) 
1.018 4.06 1.0245 6.46 
1.0185 4.24 1.025 6.64 
1.019 4.43 1.0255 6.83 
1.0195 4.61 1.026 7.01 
1.020 4.80 1.0265 7.20 
1.0205 4.98 1.027 7.38 
1.021 5.17 1.0275 7.56 
1.0215 5.35 1.028 7.75 
1.022 5.04 1.0285 7.93 
1.0225 5.72 1.029 8.12 
1.023 5.90 1.0295 8.30 
1.0235 6.09 1.030 8.49 
1.024 6.27 1.0305 8.67 


TABLE 4——M1I. of saturated copper sulfate solution to be diluted to 1 liter to make 
stock solution of specific gravity 1.1000 1 


Temperature in °C. or °F. refers to the temperature of the saturated solution at the time of 
saturation (end of shaking for five minutes). 














Temperature Temperature ‘Temperature 
Ser AN TN, ml OR ml 
10.0 50.0 68.0 488 86.0 425 
10.5 50.9 68.9 484 86.9 423 
11.0 51.8 69.8 480 87.8 420 
eS 52,7 COST A477 88.7 417 
12.0 53.6 71.6 473 89.6 414 
12.5 54.5 72.5 469 90.5 412 
13.0 55.4 73.4 466 91.4 409 
ep 56.3 74.3 463 92.3 406 
14.0 Bris), 75.2 460 93.2 403 
14.5 58.1 76.1 456 94.1 401 
15.0 59.0 77.0 453 95.0 398 
1525 59.9 77.9 450 95.9 395 
16.0 60.8 78.8 447 96.8 392 
16.5 61.7 79.7 445 97.7 390 
17.0 62.6 80.6 442 98.6 387 
17.5 63.5 81.5 439 99.5 384 
18.0 64.4 82.4 436 100.4 381 
18.5 65.3 83.3 434. 101.3 379 
19.0 66.2 84.2 431 102.2 376 
19.5 67.1 85.1 428 103.1 373 








1 From Consolazio, et al., loc cit. 
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TasLE 5.—Volumes of stock copper sulfate solution specific gravity of 1.1000 to be 
diluted to 100 ml. and 500 ml. to prepare standard solutions for plasma and blood 




















Standard solutions for plasma Standard solutions for whole blood 
Volume (ml.) Volume (ml.) 
Specific of stock CuSO. Specific of stock CuS0. 
gravity solution per standard gravity solution per standard 
100 ml. 500 ml, 100 ml. 500 ml. 
1005 13.9 69.5 1.045 44,2 221.0 
1.016 14.9 WARS 1.046 45,2 226.0 
1.017 15.85 79.25 1.047 46.2 231.0 
1.018 16.8 84.0 1.048 47.2 236.0 
1.019 17.8 89.0 1.049 48.2 241.0 
1.020 18.8 94.0 1.050 49.2 246.0 
1.021 19.8 99.0 Oo 50.2 251.0 
1.022 20.75 103.75 1.052 D1e25 256.25 
1.023 Dale 108.5 1.053 o2.20 261.25 
1.024. PV Ses 1.054 53.3 266.5 
1.025 DEAF 118.6 1.055 54.3 2Mleo 
1.026 24.7 123ro 1.056 5.6 2165 
PO Poe 128.5 1.057 DOr 281.5 
1.028 26.65 133,20 1.058 Dine 286.5 
1.029 27.6 138.0 1.059 58.3 291.5 
1.030 28.6 143.0 1.060 59.3 296.5 
1.031 29.6 148.0 1.061 60.3 301.5 
1.032 30.6 153.0 1.062 61.3 306.5 
1.033 31.6 158.0 1.063 62.3 311.5 
1.064 63.35 316.75 
1.065 64.4 322.0 
1.066 65.4 327.0 
1.067 66.4 332.0 
1.068 67.4 337.0 
1.069 68.4 342.0 
Total volume 431.75 QA SiO whe Maka Eke eee 1,407.25 7,036.25 


Total volume of 9,195.0 ml. of stock CuSO. solution is required for 500 ml. of standard at each 
specific gravity level. For 100 ml. standard at each specific gravity level, total volume required is 
1839.0 ml. of stock solution. 


2. HEMATOCRIT 
REFERENCES 


Wintrobe, M. M., J. Med. Sc., 185: 58, 1933. 


Gradwohl, R. B. H., Clinical Laboratory Methods and Diagnosis, St. Louis, 1935. 
Kolmer, J. A., Approved Laboratory Technic, 3rd edition, New York and London, 
1941. 


Osgood, E. E., and Haskins, H. D., Laboratory Diagnosis, Philadelphia, 1940. 


Todd, J. C., and Sanford, A. H., Clinical Diagnosis by Laboratory Methods, 12th 
edition, Philadelphia and London, 1953. 


a. Principle 


A sample of the blood is introduced into the Wintrobe hematocrit tube 
to the 10 mark (not above). It is centrifuged at 3,000 r.p.m. until no 
further packing of the cells occurs. The red cell volume percent is read 
directly on the scale on the tube from the height of the column of red cells. 


b. Apparatus 


(1) Centrifuge. 

(2) Hematocrit tubes—Wintrobe with rubber caps. 
(3) Transfer needles, 5-inch, No. 18. 

(4) Two ml. syringe. 
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c. Procedure 


Venous blood is drawn and prevented from coagulating, using the 
mixed oxalate. It is important to introduce the correct amount of blood 
into the ovalated vial (5 ml. of blood for the oxalated vial prepared 
according to directions on pages 4-6. After the sample has been well 
mixed, about 1 ml. is drawn into a syringe fitted with a transfer needle 
and the tip is passed to the bottom of the hematocrit tube and the blood 
is slowly expelled to fill the tube to the 10 mark. There should be no 
air bubbles. The tube is capped and centrifuged! at 3,000 r.p.m. 
(checked at intervals with Tachometer) for 30 minutes and the heights 
of the red cell column and of the plasma are read from the graduations 
on the tube. The reading should be made of the height of the red cells 
only and should not include the “buffy coat” above them. Centrifuga- 
tion is continued for another 15 minutes in order to be sure that complete 
packing of the cells has been obtained. 


d. Precaution 


It is important that the centrifugal force, and not necessarily the 
r.p.m., be uniform from one run to the next. This is dependent upon 
the radius of the centrifugal head and the speed. 


e. Calculation 


Reading of packed red cells & 100 = percent red cell volume. 
Reading of plasma 


3. PLASMA oR SERUM VITAMIN C 


(Procedure for determining vitamin C in foods and urine are included 
as elective procedures). ‘Two satisfactory methods for determining 
vitamin C in plasma are available—the modified Roe-Keuther procedure 
detailed below and the dye method using 2,6-dichlorobenzenone indo- 
phenol (sodium salt) (p. 83). The former method measures the total 
ascorbic acid, the latter the reduced vitamin. In applying the Roe- 
Keuther method, the sample should be stabilized as precipitated plasma 
as soon after taking as is feasible; for the dye method the vitamin C is 
most stable upon storage in clotted, unseparated blood at refrigerated 
temperature. 


REFEREN CES 


Roe, J. H., and Kuether, C. A., J. Biol. Chem., 147: 399-407, 1943. 

The Association of Vitamin Chemists, Inc., Methods of Vitamin Assay, Inter- 
science Publishers, Inc., New York, N. Y., Chapter 7, p. 159, 1947. 

Schaffert, G. R., and Kingsley, G. F., J. Biol. Chem., 212: 59-68, 1955. 


a. Principle 


Ascorbic acid is oxidized to dehydroascorbic acid in the presence of 
norite. The 2,4-dinitrophenylhydrazine derivative is treated with strong 
sulfuric acid producing a reddish colored product which is measured 
photometrically. 


1 Optimal packing is obtained by centrifugal force of 2260 x gravity (G). This relative cen- 
trifugal force depends upon the radius (r) at which a particle is distant from the center of revolu- 
tion as well as upon the number of revolutions of the centrifuge per minute (r.p.m.). This relation- 
ship is expressed as follows: relative centrifugal.force = 0.00001118 X r X r.p.m.2 The relationship 
between the radius and r.p.m. necessary to give the requisite centrifugal force is rpm. = 


\ 202,146,700. 


r 
Prolongation of time of centrifugation does not make up for insufficient centrifugal force. 
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b. Apparatus 


dl} 


(1) Coleman Jr. Spectrophotometer, Model 6, complete. 
(2) Cuvettes, 19 x 150 mm. 

(3) Centrifuge tubes, capacity of 50 ml. 

(4) A boiling water bath. 

(5) A quantity of 50 ml. Erlenmeyer flasks. 


a (6) An electric centrifuge. 


(7) Quantitative filter paper, Whatman 42. 
(8) An ice bath. 
(9) Syringe pipettes 1 and 12 ml. 

(10) Pipette transfer 4 ml. 

(11) Pipette serological 5 and 10 ml. 

(12) Interval timer. 


(13) Funnels 65 mm. 
c. Reagents 


(1) 2,4-dinitrophenylhydrazine reagent: dissolve 2 gm. of the 
reagent in 100 ml. of 9 N sulfuric acid (3 parts of water and 
one part of concentrated sulfuric acid). Allow to stand 
overnight and filter. 


(2) Acid-washed Norite (Charcoal): place 200 gm. Norite in a 
large flask. Add 1,000 ml. of 10 percent HCl and heat to 
boiling. Filter with suction. Remove Norite cake to a large 
beaker and add 1 liter distilled water. Stir thoroughly and 
filter. Repeat until washings give a negative or very faint 
test for ferric ion. (Test filtrate with 1 percent potassium 
ferrocyanide). Dry Norite cake in oven overnight at 
Oe s1202.-C.1 

(3) Metaphosphoric acid, 6 percent solution: dissolve 60 gm. 
HPO: and dilute to 1 liter with redistilled water. Store 
in the cold. 


~ (4) Metaphosphoric acid, 4 percent—(only for urine vitamin C): 


'* dissolve 40 gm. HPO: and dilute to 1 liter with redistilled 
“water. Store in the cold. 


(5) Sulfuric acid, 85 percent solution: to 100 ml. of distilled water 
add 900 ml. of concentrated sulfuric acid (sp. gr. 1.84). 
Do this mixing very carefully in a sink. 


(6) Thiourea, 10 percent solution: dissolve 10 gm. thiourea in 
100 ml. of 50 percent (by volume) aqueous ethyl alcohol. 
This reagent keeps satisfactorily for 2 months, but to check, 
see that it readily reduces HgCl. or KMnQg4. 


(7) Standard vitamin C (USP reference standard if available) : 
Stock standard—dissolve exactly 100 mg. l-ascorbic acid in 
100 ml., 4 percent HPOs: solution (1 mg./ml.). 

(8) Working Sai dilute 2 ml. of stock standard to 100 mil. 
with 4 percent HPOs: solution adding 1 ml. of thiourea solu- 
tion prior to diluting to volume (20 mcg./ml.). 

(9) Standard curve: in a 50 ml. Erlenmeyer flask add 25 ml. of 
working standard l-ascorbic acid (20 meg./ml.) and one-half 
teaspoon of Norite. Shake for 1 minute and filter. Set up a 


1 Based on Consolaziio et al., op. cit. 
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standard curve using 0 to 3.0 ml. of this filtrate at 0.5 ml. 
intervals and dilute each to 4 ml. with 4 percent HPO: 
solution (each 0.5 ml. contains 10 meg.). Continue as under 
par. d(4), “Development of Color.” 


d. Procedure 
(1) Plasma or serum 

(a) In a 50 ml. centrifuge tube add 12 ml. of the 6 percent 
HPOs: solution. 

(6) Now add 4 ml. of plasma dropwise with continuous mixing. 
(See precautions.) 

(c) Allow to stand for 5 minutes and centrifuge for 10 minutes 
at 2,500 r.p.m. 

(d) Pour the supernatant into a clean dry test tube, add one- 
half teaspoon of Norite and shake vigorously for 1 
minute. 

(e) Filter through Whatman No. 42 filter paper. 

(2) Urine (Elective Procedure) 

(a) In a 50 ml. centrifuge tube add 18 ml. of 4 percent HPO; 
solution. 

(6) Add 2 ml. of urine and then add one-half teaspoon of 
Norite. 

(c) Shake vigorously for 1 minute and filter. 

(3) Fruts and Vegetables (Elective Procedure) 

(a) In a 100 ml. volumetric flask add 2 ems. of food and dilute 
to volume with 0.5 percent oxalic acid. 

(6) Mix in a blender for the minimum time necessary. 

(c) To 20 ml. of the homogenate in a 50 ml. centrifuge tube 
add one-half teaspoon of Norite, shake vigorously for 
1 minute and filter through Whatman No. 42 filter paper. 

(4) Development of Color 

(a) In each of two 19 x 150 mm. cuvettes add exactly 4 ml. of 
the filtrate (plasma, urine or food). 

(b) To each, add 1 drop of 10 percent thiourea solution. 

(c) Reserve one tube as a blank. 

(d) To the other tube add 1 ml. of 2,4-dinitrophenylhydrazine 
solution, mix. 

(e) Place both tubes in a boiling water bath for exactly 5 
minutes for plasma and 5 and 10 minutes for urine and 
food, respectively. 

(f) At the end of time, place the tubes immediately in a beaker 
containing crushed ice. 

(g) Now add slowly, drop by drop, 5 ml. of 85 percent sulfuric 
acid (during a 1-114 minute period) to both tubes with 
vigorous mixing. Keep an abundant supply of crushed 
ice in the beaker. 

(h) To the blank tube add 1 ml. of the 2,4-dinitropheny]- 
hydrazine solution. 

(t) Remove the tubes from the ice bath and allow to evens at 
room temperature for 10 minutes. 

(j) Set the instrument at 100 percent T at 515 mp with a tube 

_ of distilled water and read the unknown and blank. 
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(k) Subtract the density of the blank from that of the unknown, 
and calculate, using the standard curve; it is advisable 
to include a working standard in the range of values 
expected each time the method is run. 

(5) Determination of Dehydroascorbic Acid—Dehydroascorbic 
acid is measured by the above procedure with the omission 
of the Norite. 


e. Calculations 
mg. vitamin C per 100 ml. plasma = 
microgram in cuvette * total dilution * 100 
1000 <* ml. aliquot & ml. plasma 








Example: 

A reading of 0.110 Optical Density was equivalent to 10 mcg. of 
ascorbic acid in the cuvette. 4 ml. of plasma were diluted to 16 ml. 
of which 4 ml. were taken for analysis. 

mg. total ascorbic acid/100 ml. plasma = 10 EUay.< 


4 
1 X 100 = 1.0 mg./100 ml. 
1000 4 
Total ascorbic acid = reduced ascorbic acid + dehydro-ascorbic 


acid. 


f. Precautions 


Under field conditions when there may be considerable delay 
in returning the samples to the main laboratory, it 1s con- 
venient to precipitate the plasma proteins and stabilize the 
vitamin C by pipetting 4 ml. of plasma into 12 ml. of 6 per- 
cent HPO: contained in a 23 ml. vial and returning the 
sample to the laboratory in a refrigerator can. In certain 
cases with limited plasma, it may be necessary to use 2 or 
3 ml. of plasma and then dilute to a final volume of 16 ml. 
to assure sufficient filtrate. Urine samples likewise should 
be stabilized. 


4, PLASMA oR SERUM VITAMIN A AND CAROTENE (CARR-PRICE) 


REFERENCES 


Consolazio, C. F., Johnson, R. E., and Marek, E., Metabolic Methods, The C. V. 
Mosby Co., 1951. 

Dann, W. J., and Evelyn, K. A., Biochem. J., 32: 1008, 1938. 

Holmes, H. N., and Corbet, R. E., J. Am. Chem. Soc., 59: 2042, 1937. 

Kaser, M., and Stekol, J. A., J. Lab. Clin. Med., 28: 904, 1943. 

Kimble, M.8., J. Lab. Clin. Med., 24: 1055, 1939. 

Koehn, C. J., and Sherman, W. C., J. Biol. Chem., 132: 527, 1940. 

Lewis, J. M., Bodansky, O., and Haig C., Am. J. Diseases Children, 62: 1129, 1941. 


a. Principle 

The proteins of the plasma or serum are precipitated with alcohol, and 
the carotene and vitamin A are extracted with petroleum ether. The 
carotene concentration is determined by measuring the absorption of 
the extract at 450 mu. 

The petroleum ether is evaporated under nitrogen, and vitamin A is 
determined by reading the intensity of the blue color produced by the 
addition of antimony trichloride in chloroform. A correction is made 
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for the amount of carotene present, since carotene contributes to the 
total color. 


6. Apparatus 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 


Special, rapid delivery, 1.0 ml. pipettes. 
Cuvettes—Coleman, 10 x 75 mm., and adapter. 
Glass-stoppered test tubes 16 x 150 mm. or 14 x 125 mm. 
An electric centrifuge. 

Hot plate. 

Tank of nitrogen. 

Water bath, 40-50° C. constant temperature. 

Pipette, 0.1, 2.0 and 3.0 ml. 


c. Reagents 


(1) 
(2) 
(3) 
(4) 


(5) 
(6) 
(7) 


95 percent ethyl alcohol. 

Petroleum ether (20-40° C.). 

Chloroform, C.P. 

20 percent antimony trichloride in chloroform (Dissolve one- 
quarter pound (113.4 gm.) SbCl, in 455 ml. chloroform. Filter 
through fluted funnel into brown bottle. Add NasSO, to 
cover bottom. Do not expose to room air for any length of 
time or it will pick up moisture.) 

Acetic anhydride. 

Anhydrous sodium sulfate, C.P., granular. 

Sodium potassium tartrate, C.P. 


d. Procedure (On single samples, only) 


(1) 
(2) 
(3) 


(4) 
(5) 


(6) 
(7) 
(8) 


(9) 


Place 2.0 ml. plasma or serum in a 16 x 150 mm. glass-stoppered 
test tube. 

Add 2.0 ml. 95 percent alcohol; mix. 

Add 3.0 ml. petroleum ether; shake vigorously for 2 minutes. 

Centrifuge slowly for 3 qm ee. 

Carefully pipette off 2.0 ml. of the petroleum ether, use a 4 or 
5 inch needle of as small a diameter as possible (No. 20 or 
18), on a syringe pipette, and place in a 10 x 75 mm. cuvette. 

Read carotene at 450 my. Use a blank of petroleum ether. 

Evaporate to dryness in 40—50° igus bath, under a stream of 
nitrogen. 

Take up the residue sees cisho in 01 ml. chloroform; add 
1 drop of acetic anhydride from a No. 25 needle; cork the 
tube to prevent evaporation. 

Set the Coleman Jr. at 620 mp, at zero optical density with a 
blank tube containing 0.1 ml. chloroform and 1.0 ml. SbCl, 
reagent. Remove the blank tube and place sample tube in 
the instrument. Add 1.0 ml. SbCl; reagent from a rapid- 
delivery pipette; and record the density reading at the pause 
point (3-5 seconds after the addition of the reagent). 
Immediately after noting the density reading, remove the 
tube and observe the color. Solution must be clear, and a 
blue color detectable. 


e. Calculations 
(1) Carotene 


D450 « 1092 = Micrograms % carotene. 
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(2) Vitamin A 
(D620 — (D450 x .248)) * 361 = Micrograms % vita- 
min A 


f. Precautions 


(1) SbCl, must contain no moisture. (Keep stoppered when not 
in use.) 

(2) Sample must be dry before addition of SbCl3. 

(3) Cleaning glassware: soak glassware containing SbCl; in a 10 
percent solution of sodium potassium tartrate, rinse, and 
wash with detergent as usual. 

(4) If no blue color is observed in the unknown tube (density less 
than .04), then the sample contains less than 14 micrograms 
percent vitamin A. If more than 25 percent of the group of 
samples give readings of less than 0.04, the size of the plasma 
sample should be increased to 3.0 ml. 

(5) When pipetting off the petroleum ether extract, do not get any 
of the protein particles from the wall of the tube. 


g. Standardization 
(1) Carotene—Solutions of crystalline B-carotene may be used. 


The E a for carotene in hexane, at 452 mp, is 2550. 

(2) Vitamin A—U.S.P. standard vitamin A capsule may be used as 
directed. Alternatively, crystalline vitamin A acetate may 
be employed. The E aa for vitamin A acetate in ethanol 
at 328 my, is 1730 (results expressed as vitamin A alcohol). 

(3) With the reagents, volumes, and cuvettes given in the above 
procedure, with the Coleman Jr. Spectrophotometer, the 
constant for carotene and vitamin A is uniform from one 
instrument to another. The factors are: 

(a) Carotene: D450 * 7.28 = micrograms carotene per ml. 
petroleum ether. 

(6) Carotene correction: One microgram of carotene is equiva- 
lent to 0.017 density units at 620 mu. 

(c) Vitamin A: D620 (corrected) < 4.81 = micrograms vita- 
min A per tube. 








h. Equivalents 1 


(1) One International Unit (I.U.) or United States Pharmacopoeia 
Unit (U.S.P.) of vitamin A is equivalent to 0.3 microgram 
of vitamin A alcohol. Thus, 

International Units of vitamin A < 0.8 = micrograms 
of vitamin A. 

(2) One International Unit (I.U.) or United States Pharmacopoeia 
Unit (U.S.P.) of provitamin A is equivalent to 0.6 microgram 
of B-carotene. Thus, 

International Units of Provitamin A Activity « 0.6 = 
micrograms of £-carotene. 


1 Reference: British Journal of Nutrition. 6 104 (1951). 
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5. ‘THIAMINE IN URINE 
REFERENCES 


Modified from that described by Consolazio, Johnson, and Marek, Metabolic 
Methods, St. Louis, C. V. Mosby and Company, 1951. 

Other pertinent references are: 

Hennessey, D. J., and Cerecedo, L. R., J. Am. Chem. Soc., 61: 179, 1939. 

Connor, R. T., and Straub, G. J., Ind. and Eng. Chem., Anal. Ed., 13: 385, 1941. 

Mickelsen, O., Condiff, H., and Keys, A., J. Biol. Chem., 160: 361, 1945. 


a. Principle 
Thiamine is adsorbed from urine in acid solution by means of acti- 
vated zeolite. It is eluted with concentrated potassium chloride, and is 
converted to thiochrome by ferricyanide in alkaline solution. Thio- 
chrome is extracted into isobutyl alcohol and measured fluorometrically. 
b. Apparatus 
(1) Photofluorometer, Coleman model 12B or 12C and filters. 
(2) Hennessey adsorption tubes with long (5 to 5.5 inch) stems. 
(3) Fine glass wool. 
(4) Reaction vessels. 40-50 ml. glass stoppered (interchangeable 
stoppers) vessels with a conical bottom. 
(5) Cuvettes. Coleman 19 x 105 mm. 
(6) Syringe pipettes—5 ml., 10 ml. 
(7) Wooden applicators oe inserting the glass abl into the 
columns. 
c. Reagents 
7 (1) Potassium chloride, 25 percent solution. Dissolve 500 gm. 
KCl in 1500 ml. 0.1 N HCl with the aid of heat. Filter. 
(2) Bromeresol green indicator, 0.4 percent in 70 percent alcohol. 
(3) Sodium acetate, 2.5 M. Dissolve 205 gm. anhydrous NaC,.H302 
or 345 gm. of NaC2H302.3H,2O in water and dilute to 1 liter. 
(4) Decalso. Wash 60 to 80 mesh Decalso 3 times with 3 percent 
acetic acid, once with 25 percent KCl, again with 3 percent 
acetic acid and then several times with distilled water. Each 
washing consists of stirring the Decalso 15 minutes in the 
wash, settling and decanting. Store wet in a stoppered 
bottle. Decalso which has already been activated may be 
purchased from Fisher Scientific Co., labeled “Thiochrome 
Decalso.”” Used Decalso may be re-activated. 
(5) Sodium hydroxide, 1 N solution. Dissolve 40 gm. of sodium 
hydroxide in 1000 ml. of distilled water. 
(6) Sodium sulfate, anhydrous, C. P. 
(7) Acetic acid, 0.5 percent solution in water. Dilute 2.5 ml. 
glacial acetic acid to 500 ml. with distilled water. 
(8) Isobutyl alcohol, redistilled. Collect the fraction between 
105° and 108° C. 
(9) Potassium ferricyanide, a 1 percent solution in water. This 
solution is stable for 6 months if kept in a dark bottle. 
(10) Potassium hydroxide, a 15 percent solution in water. 
(11) Oxidizing reagent. One part of 1 percent ferricyanide solu- 
tion is mixed with 9 parts of potassium hydroxide (15 per- 
cent). Prepare fresh every day. 
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(12) Quinine sulfate standard: 


(a) Stock standard. 100 mg. quinine sulfate per liter of 0.1 
N H2SO,4. Stable for 1 year. 

(b) Intermediate standard. 25 ml. stock standard diluted to 
100: mil, with 0,1 .N. HiosO;. 

(c) Working standard. 5 ml. intermediate standard diluted 
to 500 ml. with 0.1 N H2.SO,. Prepare daily. 


(13) Stock Thiamine solution (100 mecg./ml.). Dissolve 50 mg. of 


dry thiamine hydrochloride in 200 ml. of 95 percent ethanol. 
Add 5 ml. 0.1 N HCl and bring to 500 ml. with distilled 
water. Store in refrigerator, stable for 6 months. 

(a) Intermediate Thiamine solution. Dilute 5.0 ml. of stock 
thiamine solution to 100 ml. with water. 

(6) Working Thiamine solution. Transfer 4.0 ml. of the inter- 
mediate solution to a flask containing 75 ml. of 0.1 N 
H.SO, and 5 ml. of 2.56 N sodium acetate and adjust 
to 100 ml. Make fresh daily. The final concentration 
is 0.2 mcg. thiamine per ml. 


d. Procedure 
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(1) 


(2) 
(3) 


(4) 
(5) 
(6) 
(7) 


(8) 


(9) 


Place a small piece of glass wool in the tip of the semimicro 
adsorption columns; fill the column with activated Decalso 
so that the bottom of the bell is just covered. Uniform 
filling is easily done by first filling the tube with water, then 
adding the Decalso and allowing to settle by gravity. 


Wash the column with 3 ml. 0.5 percent acetic acid and allow 
to drain. 


Take a 10 ml. aliquot of urine in a 50 ml. Erlenmeyer flask, 
add 2 drops of bromeresol green, and neutralize to a light 
greenish yellow color with 1 N NaOH or 1N H2SOQg. 


Pour the sample onto the column and allow to drain by gravity 
into the waste pan. 


Rinse the flasks three times with 10 ml. of hot distilled water 
and put these washings through the column. 


Place a 50 ml. beaker under each column and elute succes- 
sively with 10, 10, and 5 ml. of the acidic 25 percent KCl. 


Remove a 5 ml. aliquot from the beaker and place in the reac- 
tion vessel. Add 0.7 ml. of oxidizing agent and mix. Do 
not do more than 3 or 4 samples, at this step, at once as 
they must be shaken with isobutanol within one minute of 
the addition of the oxidizing agent. Remove another 5 ml. 
aliquot from the beaker and place in another reaction vessel 
for use as the blank. To this tube add 0.7 ml. of a mixture 
consisting of 1 part of H2O mixed with 9 parts of 15 percent 
KOH. The time here is not critical. 


Then add 10 ml. isobutanol, stopper with the glass stopper and 
shake vigorously 50 times. After the layers have settled, 
the bottom layer is drawn off with suction. 

A small amount of anhydrous Na2SO, is added and the vessel 
is tilted gently. The isobutanol layer must be clear after 
the sulfate has settled. If not, repeat this step. 


(10) Repeat steps 3 to 9 using 10 ml. of working thiamine standard. 
Be sure to adjust the pH as in step 3. A reagent blank 
using 10 ml. of 0.5 percent acetic acid should also be run 
with each batch of reagents. 


(11) The sample is then decanted into cuvettes to be read on the 
Coleman model 12C Photofluorometer. 


(12) The B, filters are used and after the instrument has “warmed 
up” and has been balanced, the working quinine sulfate 
standard is used to set the machine at 60. 
e. Calculation 
Unknown—Blank meg. B, in standard X 6 hr. urine volume = 





Standard 2 
meg. B,/6 hr. 
“= SC O4 <6 ae: = volume ee oe 


Note.—If the reagent blank is significant, this must be subtracted from the 
reading of the standard. 


6. RIBOFLAVIN IN URINE 
REFERENCE 
Connor, R. T., and Straub, G. J.: Combined Determination of Riboflavin and 


Thiamine in Food Products, Ind. and Eng. Chem., Anal. Ed. 18: 385-389 (June) 
1941. 


a. Principle ! 

Riboflavin is measured fluorometrically after interfering substances 
are destroyed. An internal standard is used, and the blank is determined 
after reduction of riboflavin to the leuko form, which is not fluorescent. 


b. Apparatus 


(1) Photofluorometer, Coleman model 12C, and B. and PC-2 filters. 
(2) Cuvettes, Coleman 19 x 150 mm. 

(3) Syringe pipettes, 1 ml., 3 ml. 

(4) Graduated cylinders, 25 ml., with ground glass stoppers. 

(5) Volumetric flasks, 100 and 1,000 ml. 


c. Reagents 

(1) Buffer solution, pH 4.7. Dissolve 111 gm. of sodium acetate 
plus 54.4 ml. of glacial acetic acid in water and dilute to 
1,000 ml. Check pH. 

(2) Potassium permanganate, a 4 percent solution in water. Store 
in dark bottle; 100 ml. is sufficient. 

(3) Hydrogen peroxide, a 30 percent solution in water. Dilute to 
3 percent for use. Keep refrigerated. 

(4) Stock standard riboflavin solutions, 100 meg./ml. Prepare by 
dissolving 10 mg. of standard riboflavin in exactly 100 ml. 
of 3 percent acetic acid. (3 ml. glacial acetic acid/100 ml.) 
Store in a dark bottle in a refrigerator. This solution is 
stable for 6 months. 

(5) Working standard riboflavin solution: 1 meg./ml. Dilute stock 
standard 1 to 100 with water. 


1 From Consolazio et al., op. cit. 
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(6) Sodium fluorescein reference standard. Dissolve 10 mg. of 
sodium fluorescein and dilute to 1,000 ml. with 3 percent 
acetic acid. For a working standard (0.5 meg./ml.) dilute 
the stock 1 to 20 with water. (May need a 1:40 dilution, 
e.g., 0.25 meg./ml.) 

(7) Sodium hydrosulfite, C.P., powdered. 


d. Procedure (To be done in duplicate) 


(1) Pipette exactly 1 ml. filtered urine and 3 ml. buffer solution 
into a 25 ml. glass stoppered graduated cylinder or into a 
10 ml. volumetric flask. 

(2) Add 4 percent KMnO, drop by drop until a pink or violet color 
persists for one minute. 

(3) Add dropwise H2,Oz (3 percent) until the color disappears. 

(4) Make up to 10 ml. with buffer solution, mix and transfer to 


cuvettes. 
(5) Read samples within 1 hour as follows: (keeping in dark 
meanwhile) 
(a) Warm up instrument for 15 minutes before using. cee 
Bo filters. 


(b) Balance at zero and set galvanometer at 60-80 with a 
sample of the dilute fluorescein reference in the cuvette. 
This setting should be kept constant for any one set of 
samples. 

(c) Read the unknown (reading A). 

(d) To the sample add exactly 1 ml. of standard Be solution 

(1.0 meg. Be). 

(e) Mix thoroughly with stirring rod and read immediately 
(reading B). 

(f) To the same cuvette now add a small amount of sodium 
hydrosulfite on the end of a spatula, stirring until 
dissolved. 

(g) Read immediately (reading C). 


e. Calculation 1 


(1) Reading A represents the galvanometer deflection due to ribo- 
flavin and other fluorescing materials in 10 ml. 


Reading B represents the galvanometer deflection due to 
total fluorescence and added riboflavin in 11 ml. 


Reading C represents the galvanometer reading due to the 
nonriboflavin fluorescence in 11 ml. 


(2) Meg. Sci hr. urine. = 


A—(Cx 4 
Wares e FRA xX meg. riboflavin added X 6 hr. urine 
(2 % ia) ek, volume 


(3) Example 
One ml. of urine was carried through the aoceaae and 
read 15.0 (reading A). After 1 mcg. riboflavin was added, 


1 From Consolazio et al., op. cit. 
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the reading was 50.0 (reading B). After hydrosulfite, the 
reading was 5.0 (reading C). 


Meg. riboflavin/400 ml. urine (for 6 hr.) = 


15.0 — (5 x ia) 
< Ox 400 = 95.0) meg. 


(50.0 x ia) a0 


f. Precautions 
(1) Keep samples in dark as much as possible. 
(2) Because of the danger of reoxidation, read immediately after 
adding hydrosulfite. 
(3) Keep sodium hydrosulfite stoppered when not in use. 


7. N’METHYLNICOTINAMIDE IN URINE (As F?) 


REFERENCE 
Huff, J. W., Perlzweig, W. A., and Tilden, M. W., Fed. Proc., 4: 92, 1945. 
a. Principle 
N’Methylnicotinamide reacts with acetone in an alkaline aqueous 
solution to produce a green fluorescent material. An excess of acid 
converts this compound into another more stable substance with a blue 
fluorescence, which may be measured with a photofluorometer. 


b. Apparatus 
(1) A photofluorometer, Coleman model 12C. 
(2) Filters, same as for thiamine, B;—PC,. 
(3) Test tubes, 10 ml. graduated or 15 ml. graduated centrifuge 
tubes. : 
(4) Pipettes, 1 ml. and 5 ml. graduated and 0.2 ml. serological. 
(5) A water bath, boiling. 
(6) Erlenmeyer flasks, 50 ml. 
(7) Volumetric flasks, 25 ml. 


c. Reagents 
(1) Acetone, C. P. 
(2) Sodium hydroxide, C. P., a 6 N solution. 
(3) Hydrochloric acid, C. P., a 6 N solution. 
(4) Potassium dihydrogen phosphate, C. P., a 20 percent solution. 
(5) Quinine sulfate, USP reference standard. (Same as thiamine 
standard.) 
(6) N’Methylnicotinamide Stock Standard: 

(a) Ten mg. of N’methylnicotinamide are dissolved in 100 ml. 
of water. This solution contains 100 mcg. per ml. and 
may be used for several months if kept in the refrig- 
erator. If the iodide salt of N’MN is used calculations 
are made on N’MN ion. 

Dilute solution: 

(6) Two ml. of the stock standard are diluted to 100 ml. This 
solution contains two mcg. per ml. and is made fresh 
each day. 

(7) Charcoal, activated. 
(8) Acetic acid, glacial, C.P., a 2 percent solution. 


79 


d. Procedure 
Every tenth sample should be done in duplicate to check reliability. 


(1) Into graduated 10 ml. or 15 ml test tubes (centrifuge tubes) 
add the following solutions: 








Blank Unknown Recovery 

Halt GrecicwWrumeyeey sees alae eee nk nl ceo ek eee Omi. os. O2milteeee 0.2ml 
INIVENG dalla ealisitam clad aieate.soncrsieen coh ciel ess cece me Ooo perce ae Onseceeoe 0.4ml 
WYSE OI. sc asven avocors sth one Soeee fae oo nhle ee Ee a ec ee Eom sae O;8mly.2e- 0.4ml 
INCOLONG) wares coe REE a Es Rate Se AR a oe ae: O-oml ae 0.5ml 
GIN/Na OTe Facaatal ie: Soe Actin eae nem OWmir yy. OM eee 0.2ml 
Mix, wait 5 minutes and add 

GINGEN Ce cna seas cere Utes ccs ies ices OMmilks = QO: 3m 0.3ml 











(2) All the tubes are mixed thoroughly and heated for 2 minutes 
in a boiling water bath and cooled in cold water. 

(3) Add 1 ml. of the potassium dihydrogen phosphate solution and 
make up to 10 ml. with distilled water. 

(4) Readings are made using filters B; and PC-1, and with the 
same quinine standard as for thiamine to adjust the instru- 
ments set at 60-80. All the tubes should be read at the same 
time and temperature (26°-30° C. is the steadiest range) 
and readings should be made quickly in order to avoid 
heating the tubes in the photofluorometer. 


e. Calculations 
Unknown — Blank 5 
Recovery — Unknown OS 1,000 





<6 -hr.- vol: = img:/6-hr, 


g. Precautions 


Highly pigmented urines low in N’methylnicotinamide and all urines 
with high blanks should be decolorized with charcoal (Malinckrodt’s 
decolorizing charcoal or Merck’s U.S.P. activated charcoal) by the 
following procedure before the determinations are made. 

To 20 ml. of diluted urine in 2 percent acetic acid are added 35-50 mg. 
of charcoal; the flask is given a rapid swirl and the urine is filtered 
immediately. 


V. Alternative Methods 
(Acceptable substitutes for those listed in section III, 4 and 5, and IV) 


1. PROCEDURE FOR DRAWING BLOOD SAMPLE 1 
(VACUTAINER TECHNIQUE) 


a. Sterilization and Care of Needles and Adapters 


Needles and adapters should be unplugged with the accompanying 
stylets. Check each needle for burrs and sharpness. If they need 
sharpening, use an oiled stone hone. Wash needles, stylets and adapters 
in soapy water and rinse thoroughly in distilled water. Insert the stylets 
into the needles. Sterilize the needles by placing in either a sterilizer 
or a boiling water bath for a minimum of 20 minutes. Store needles in 


11f vacutainer method of collecting blood samples is used all blood determinations will be on serum 
instead of plasma. 
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alcohol, 70-80 percent by volume. Care must be taken to remove any 
alcohol from inside the needle prior to use. 


b. Drawing Blood 


(1) A table (6’ x 3’) is arranged so that the subject sits on a chair 
at one end with his right or left arm straightened over the 
table conveniently for one to draw blood from the ante- 
cubital vein. Racks containing the paired 5 and 20 ml. 
vacutainer tubes are placed near the subject’s arms. Label 
each tube with masking tape. Dishes containing the sponges 
and needles in alcohol are placed conveniently. At the other 
end is a dish pan containing clean water. The area in the 
middle of the table is reserved for the adapters and extra 
vacutainer tubes. 


(2) A crew of two men is engaged in these activities. The sub- 
jects are lined up in single file. Each man comes up in turn, 
sits in the chair, and straightens out his arm over the table. 
The assistant cleans and sterilizes the antecubital arm area 
and applies the tourniquet. Meanwhile, the operator screws 
the needle into the adapter; care must be taken to keep the 
sharp end sterile. He now takes the oxalated 5 ml. vacu- 
tainer tube and inserts it into the adapter allowing the dull 
end of the needle to pierce the rubber stopper until the 
proximal end is level with the mark on the adapter. The 
unit—tube, adapter and needle—is now one. The operator 
inserts the needle into a vein, and pushes the tube the rest of 
the way into the adapter. The vacuum will be broken and 
blood (approximately 4.5 ml.) will be sucked into the 5 ml. 
oxalated tube until the pressure is equalized. The tourniquet 
is released; the operator removes the tube, and the adapter 
and needle are left in place. Shght pressure with cotton 
gauze over the proximal end of the needle will control the flow 
of blood. Insert the 20 ml. vacutainer all the way into the 
adapter. Release the vein pressure and have the assistant 
retighten the tourniquet. Let the tube fill with blood (17-18 
ml.). Remove the vacutainer tube, then the needle and 
adapter. A cotton gauze moistened with alcohol is placed in 
the antecubital space, and the subject is released with in- 
structions to maintain firm pressure by hand for five minutes 
to prevent a hematoma. 


(3) Remove the needle from the adapter and place both in cold 
water. 


(4) The assistant numbers the labels on the tubes with pencil. 
The oxalate tube is inverted gently 20 times to thoroughly 
mix the blood immediately after its removal from the 
adapter. The 20 ml. tube containing whole clotted blood is 
immediately placed on ice. Do not shake this tube or remove 
its stopper. 

From the oxalated blood the field determinations of total 
plasma protein, hemoglobin and hematocrit are performed as 
outlined in section IV of this chapter. The iced whole clotted 
blood specimens are packed upright in an iced thermos jug 
(13-17 per jug) and readied for shipment by the most rapid 
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means available to the main laboratory for the determina- 
tions of vitamins A and C and carotene. These tubes should 
be removed from the field laboratory to the main laboratory 
at least once a day. 


c. Equipment for Blood Collection—Vacutainer Techmque 
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(1) 5-ml. B. D. vacutainer 3204—oxalated KNH.......5......:;... ea—110 
20-n0l. 3. (Dis vacupainers3208 28 iais.k eater bine ees aac os ea.—110 
(2) Needles 20 gage—double ended vacutainers..................00. ea.— 60 
(3) Adapter for vacutainers and needles... ...... <3. ccecedsdece nuns ea.— 24 
(4) -Swals 2” x 2”) gauze, package of 1007.2 5., uc. aces paces 4 ea— 3 
(5) Basins—stainless steel—S8-quart SIZC......... ccc esceceecescevees ea— 3 
(G), Brushes, ‘test, Wlbes 04. ssc - uc > vonoe ater euteaee ee oes ea— 1 
(7) Detergent. 100senrrsOule.: 2..5.0,.+ soows te ets dee ome eee ea— 1 
(8) Evaporating dish, 200-ml. (for alcohol swabs).................. ea— 3 
(9) Micohol-=95 percent. tlk DINGS owe wien care ot acenehie ce aes Stes eeu ea— 1 
(10). Aleohol—=7@' percent, leant. ...4.- 6 asin ede edes wee Meck behets ea— 3 
(il) Henatocnt ‘tubes aid Caps: cS) (occ ses bs eo ee Pe ee ea.—110 
(12) Specific gravity bottles CuSO: 
Sp» Gr; L-013=1.033' Gar plasma, protems) 52.7.7. 4... oe 100 ml. ea. 
Sp. "Gr..045—1069 “(for “hemoglobin )5...4. 60a ieee 100 ml. ea. 
(13) + Wooden:applicators boxs a ook 22s i SR See ee ea— 1 
(14) Syringes: 
I oc) See eRe re eon y: <ON ORIR EP ME Tata nes Cte en eS Me Gite ea.— 12 
1S (cl eee ee een See CEN RENE RAN! | TENN N AL ET IE Ee a Py no, ea— 4 
| US 1) ie kage SR fats Boden eee MW a A MEDAN ot eS pate, ot iy) aL at a a ea— 6 
(15) Needles: 
Nor ld gaee——Seimchies oreo S0994) hi bis Set ae ote te ot ee ae oe ea— 6 
ING 22@ager—1 ahelies Joes < geese wk GE RR Eee ea— 4 
No. 22:¢age—6 inch (ior hematocrit) <. osha om ccus ae d meee ea— 4 
(1G): Ware-test. ube racks, 40-hole., 2. 2c os 5 ous ec te Oe meee ea— 6 
CEO): Ware basket 6” x6” ‘Goartitioned)”.. acess. = ete ee eee ea— 2 
(iS) “Syringe pigesie,, osu. i sas < «kes soc shee orcas tment te reas ea— 1 
(19) Syringe, ‘serological VO-mh hs. aCe et ee ee a eee ee ee ea— 6 
(20) Insulated food cans, 4-gal. (for refrigeration).................6- ea— 2 
(21) Wide mouth thermos bottles—2 quart (for shipping blood)..... ea— 8 
(22); Masking tape, 21ncherollss Sagas te. oth ado cee ne oe ee he nee ea— 2 
(23) Mein bere UMer Vice mx sobre ore tie ake io ose dus eA Ee s eee ea— 1 
(24). Rubber dubbing for tourniquet... ..cscctncieks eee eee: die ea— 4 
(25) Lantern, large—2 spare batteries, «2.0.6... 6 dees wwess ose 0ss on lee ea— 1 
(26) Honing stone, light oil can—2-oz. size (for sharpening needles)... ea— 1 
(27) Saline, physiological, 250-nal: bottle: 4 x don «hes wesdemnebiesase aoe ea— 1 
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2. PLASMA OR SERUM VITAMIN C (Ascorpic Acip)—Dyr MetHop 


REFERENCES 


Bessey, O. A., J. Biol. Chem., 126: 771, 1938. 

Mindlin, R. L., and Butler, A. M., J. Biol. Chem., 122: 673, 1938. 

Methods of Vitamin Assay, p. 148. 
a. Principle 

This method is based on the measurement of the extent to which the 
indophenol dye is decolorized by ascorbic acid in biological fluids. Since 
reduction of the dye is instantaneous but reduction of dye with inter- 
ferring reducing substance is slow, the decrease in color intensity with 
time is determined, permitting correction for reduction of the dye by 
substances other than ascorbic acid. 


b. Storage 

This method estimates reduced vitamin C. Clotted whole blood 
collected in a vacutainer and held at refrigerator temperature may be 
safely stored for up to at least 48 hours prior to separation of serum and 
completion of the estimation. Once the serum is separated, however, 
it cannot be stored for more than a few hours, even though precipitated, 
without serious loss of ascorbic acid. 


c. Apparatus 

(1) A quantity of 100-ml. volumetric flasks. 
(2) An analytical balance. 
(3) A quantity of 10-ml. volumetric flasks. 
(4) Volumetric flasks, 200-ml. 
(5) Filter paper, Whatman No. 1. 
(6) Paraffin. 
(7) Bottles, polyethylene, 500-ml. 
(8) Crucible, Gooch. 
(9) An electric centrifuge. 

(10) Stirring rods. 

(11) Coleman, Jr. Spectrophotometer. 

(12) Cuvettes, 19 x 150 mm. 

(13) Centrifuge tubes, 15-ml. 

(14) Syringe pipettes, 1 ml., 2 ml., 3 ml., 4 ml., and 5 ml. 


d. Reagents 
(1) All reagents should meet ACS specifications or be of reagent 
grade. 
(2) Redistilled water (distilled in glass and free from copper) or 
deionized water must be used for all solutions. 
(3) Metaphosphorie acid solutions: 
(a) Metaphosphoric acid, a 6 percent solution. 

Dissolve 6 gm. metaphosphoric acid pellets (34-36 per- 
cent HPO: by assay) without heating in redistilled water 
and make up to a volume of 100 ml. Store in the refrig- 
erator. A fresh solution should be made every 10 days. 

(b) Metaphosphoric acid, 3 percent solution. . 

Add 5 ml. 6 percent metaphosphoric acid to a 10 ml. 
volumetric flask. Make up to volume with redistilled 
water. Prepare this solution daily. 
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(4) Vitamin C Standard: 

Dissolve 100 mg. ascorbic acid in 3 percent HPO: in 100 ml. 
volumetric flask and dilute to 100 ml. Dilute 1 ml. to 100 ml. 
with 3 percent HPO; (10 mcg./per ml.); dilute 20 ml. of the 
latter with 20 ml. 3 percent HPO; (5 mceg./ml.). Use 1, 2,3 and 
4 ml. for preparation of standard curve, make to 4 ml. with 
3 percent HPOQs. 

(5) Solution of 2, 6-Dichloro-benzenone-indophenol (sodium salt) : 
(a) Stock dye solution 50 mg./100 ml. 
Dissolve 100 mg. 2, 6-dichloro-benzenone-indophenol 
Na salt in about 150 ml. of boiling redistilled water which 
contains 42 mg. of NaHCOs3. Cool to room temperature 
and make up to a volume of 200 ml. with redistilled water. 
Filter through No. 1 Whatman filter paper and store solu- 
tion in a brown bottle in the refrigerator. Renew solution 
every 4 weeks. 
(6) Working solution 2 mg. percent. 
Dilute 4 ml. of stock solution to 100 ml. with redistilled 
water. Make this solution daily. 


(6) Sodium hydroxide solutions: 
(a) Saturated NaOH. 

Dissolve 200 gm. of C.P. sodium hydroxide in 200 ml. 
of redistilled, boiled water in a pyrex flask. Allow to stand 
several days to permit the precipitation of sodium car- 
bonate. Decant the supernatant solution and store the 
carbonate-free NaOH in a paraffin-lined bottle or a poly- 
ethylene bottle. If desired, instead of waiting several days 
for the precipitate to settle, one may centrifuge the solu- 
tion or filter it through a Gooch crucible. 

(6) A 2 N NaOH solution. 

Weigh out 32.0 gm. saturated NaOH into an Erlenmeyer 
flask. Transfer to a 200 ml. volumetric flask and make up 
to the mark with boiled, cooled, redistilled water. Do not 
expose the solution to air any longer than necessary. 


(7) Citrate Buffer: 

Dissolve 29.4 gm. citric acid (monohydrate) in 140 ml. of 
2 N NaOH (carbonate free) and make up to a volume of 250 
ml. with redistilled water. Store the majority of this solution 
in the freezer to prevent mold growth. Small amounts of the 
solution may be stored in the refrigerator for several days, but 
before using this solution check it carefully to see that there is 
no mold growth which would cause turbidity. 


e. Procedure 


(1) In an 18 ml. screw cap test tube place 12 ml. of 6 percent 
metaphosphoric acid. 


(2) Add exactly 4 ml. of plasma or serum and mix well with a 
stirring rod. Allow to stand at least 10 minutes or overnight 
if desired (cap and refrigerate before storage). 

(3) Filter the supernatant fluid through No. 40 Whatman filter 
paper. 
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(4) Pipette exactly 4 ml. of the filtrate into each of two cuvettes, 
and for the blank, pipette 4 ml. of 3 percent metaphosphoric 
acid into two other cuvettes. 

(5) To all the tubes add 1 ml. of the citrate buffer. 

(6) Set the spectrophotometer at 515 mu and zero optical density 
with distilled water as the blank, to obtain the center reading. 

(7) Add 4 ml. of “working” dye solution to the blank quickly with 
a syringe pipette and shake quickly. Exactly 15 seconds 
after the addition of the dye, (start counting time after last 
drop of dye has been added) obtain a reading (D,). 

(8) Add a erystal of ascorbic acid to decolorize completely the dye 
and obtain a second reading (D2). Repeat this procedure 
for the unknown samples. 


f. Calculations 

(1) Subtract the density of the solution after decolorization (D.) 
from the value obtained before decolorization (D,). This 
(D3) represents the density value corrected for turbidity. 

(2) Subtract this value for the sample from the corresponding value 
for the reagent blank. This value will be referred to as 
density difference. 

(3) Determine the ascorbic acid concentration of the plasma or 
serum by referring to the chart prepared from the ascorbic 
acid standard curve. 


g. Checks on the Method 


(1) After the addition of the ascorbie acid to the blank tube, the 
reading should be 0.015 or lower. If it is not, a new dye 
solution should be made. Sometimes a particular batch of 
dye is at fault. Then discard dye and order new batch. 

(2) The blank reading at 15 seconds should be around 0.350. If 
the reading falls much lower than that, some error probably 
occurred in the preparation of the dye solution, or the 
solution decomposed on standing. 


VI. Elective Biochemical Methods 


These procedures may be employed as time and other observations per- 
mit. The laboratory director should, however, instruct the personnel in 
these procedures. 


1. VrraMIn TOLERANCE TESTS 1 
a. Principle 


A dose of vitamins is administered and the urine is collected thereafter 
for 4 hours. If the body is well saturated with vitamins a considerable 
percentage of the test dose is excreted. If the body is unsaturated the 
vitamins are absorbed by the tissues and the urinary excretion is small. 
b. Apparatus (assuming 50 subjects) 


(1) A 2-gallon coffee pot or other container from which pouring is 
easy. 


1 Based on Consolazio et al., loc. cit. 


85 


(2) A large spoon for stirring. 

(3) 50 paper cups, 8-oz. 

(4) Apparatus for collecting and storing urine as previously 
described. 


c. Reagents 


(1) Water soluble tablets of thiamine hydrochloride, 5 mg. each. 
(2) Water soluble tablets of riboflavin, 5 mg. each. 

(3) Water soluble tablets of nicotinamide, 50 mg. each. 

(4) Water soluble tablets of ascorbic acid, 100 mg. each. 

(5) Chemicals required for collection and storing urine. 


d. Procedure 


(1) Allow at least 2 hours for mixing the solutions before admin- 
istration of the dose. 

(2) For each subject expected add 150 ml. of water to the pot, and 
1 tablet each of thiamine, riboflavin and nicotinamide. Stir 
until dissolved. 

(3) Before administration add for each subject 5 tablets of vitamin 
C. Stir until dissolved. Add the pills just in time to insure 
complete solution; 4% hour is usually enough except in cold 
weather. 

(4) On a convenient table place one cup for each subject and pour 
150 ml. of solution. It is well to calibrate the cups with a 
heavy pencil line at the 150 ml. mark. 

(5) Immediately after the voiding the subjects are given the vitamin 
test dose in the presence of an observer. 

(6) The doses of vitamins are so large that the subjects may now be 
allowed to eat breakfast without interfering with the test. 

(7) All subjects should be briefed with instructions that the urine 
for the next 4 hours is to be collected. 

(8) Exactly 4 hours after the administration of the vitamins the 
specimens of urine should be collected, measured, and stored 
as described in section ITT. 


e. Calculations 
Determine how much of the dose of vitamins is excreted in 4 hours. 


f. Precautions 


(1) The solution of vitamins must be protected from direct sunlight 
at all times because of the sensitivity of riboflavin. 

(2) Vitamin C is so unstable that it must be added only just before 
administration. 

(3) Very strict supervision is required to insure that the subjects 
drink all the vitamins and also that they collect all of their 
urine. 

(4) The load test described above is a necessary compromise be- 
tween practical conditions in the field and scientific desir- 
ability. In particular a longer collection period would be 
desirable owing to the relatively slow excretion of certain 
of the vitamins. Many workers feel that intravenous injec- 
tion is far preferable to oral administration. 
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(5) It is advisable to buy vitamins in large batches. It is essential 
to assay each batch before use since commercial tablets 
usually contain an excess beyond labeled potency. 


(6) For every 50 subjects it is a good idea to make enough solution 
for 5 extra doses in case of spillage or inaccurate measuring. 


2. ‘THERAPEUTIC TRIALS 


It is often possible to establish the identity of a deficiency syndrome 
or to differentiate between two similar appearing conditions through the 
use of a properly designed therapeutic trial. For instance, the etiologic 
role of a deficiency of niacin, iron or riboflavin in the production of 
glossitis may be ascertained by observing the effect of specific therapy on 
the glossitis while maintaining the patient in an otherwise unchanged 
environment. Such trials of therapeutic response should be so controlled 
that the diet of the individual is unaltered and care must be taken that 
other therapy is not simultaneously administered. The subject should be 
given therapeutically effective doses of a single nutrient under study for 
sufficient period to permit the occurrence of a result. It is well, if pos- 
sible, to obtain biochemical or other evidence that the supplement has 
actually been ingested or where feasible to give the nutrient parenterally. 
It is desirable to design such tests to include groups of subjects who 
receive the nutrient(s) under study and another group who receive a 
similar appearing placebo. 

The use of a placebo group is essential when the administration of the 
supplement is to be over a period of more than a few days in order to 
judge the expected changes which occur spontaneously. These latter 
changes may be particularly confusing if evaluation continues through- 
out a change in season or of weather. 

The assessment of subjective phenomena in patients is especially 
hazardous and must always be critically designed with the use of the 
“double blind” placebo—i.e., a design in which the physician-observer as 
well as patient are ignorant of which individuals are receiving the placebo 
and which are given the therapy. Indeed, in any large scale or extended 
therapeutic trial it is advisable to employ the “double blind” design. 

Properly utilized, the therapeutic trial serves as an excellent confirma- 
tory or differentiating device. Of similar value also is the more extended 
investigation by ordinary medical procedures of typical cases of a 
syndrome which is encountered in the population. For example, a more 
precise study of a few cases of anemia through more detailed hematologic 
investigation, including bone marrow aspirations, will aid materially in 
establishing the nutritional relationship, if any, of the condition. 


3. CREATININE IN URINE (Picrate MxrrnHop) 
REFERENCE 
Folin, O., and Wu, H., J. Biol. Chem., 38: 98-100, 1919. 
a. Principle 
Creatinine reacts with picrate in alkaline solutions at room tempera- 
ture, and in a few minutes a stable intense orange color is produced which 
can be measured spectrophotometrically. 
b. Apparatus 
(1) Coleman Jr. Spectrophotometer, model 6. 
(2) Cuvettes 19 x 150 mm. 
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(3) 100-ml. volumetric flasks. 
(4) Calibrated syringe pipettes, 1, 2, 4, and 10 ml. 
(5) Volumetric pipettes of 20-ml. capacity. 


c. Reagents 
(1) Sodium hydroxide, a 10 percent solution in water. 


(2) Picric acid, a 1 percent solution in water. Gentle heating may 
be required to dissolve the acid. Mix 100 ml. NaOH and 100 
ml. picric acid and dilute to 1000 ml. This solution is called 
the “alkaline picrate” solution. 

(3) Crystalline creatinine zine chloride. Dissolve and dilute 1.6106 
gm. to 1000 ml. in 0.1 N hydrochloric acid. This solution 
contains 1.0 mg. of creatinine per ml. 


e. Procedure 


(1) Into a 100-ml. volumetric flask measure accurately 0.1 ml. of 
urine with a 0.1 ml. serological pipette. 


(2) Dilute to approximately 20 ml. with distilled water and add 
exactly 20 ml. of the mixed sodium hydroxide and picric 
acid mixture. 


(3) Allow to stand for exactly 15 minutes, after a gentle mixing, and 
then dilute to 100-ml. mark. 


(4) A blank using exactly 20 ml. of the alkaline picrate mixture is 
set up and diluted to 100 ml. 


(5) An aliquot (10 ml.) of the blank is pipetted into a cuvette and 
set at zero density at a wave length of 520 mu. 


(6) Then read aliquots of the unknowns. 


f. Calculation 


(1) Prepare a standard curve from creatinine zine chloride solution: 
(a) Dilute exactly 5 ml. of standard to 100 ml. This gives a 
solution of 0.05 mg. creatinine per ml. 
(6) Into 100 ml. of volumetric flasks pipette 0, 1, 2, 3, 4, and 
5 ml. of the dilute standard. 
(c) Add 20, 19, 18, 17, 16 and 15 ml. of water respectively. 
(d) Add exactly 20 ml. of the same alkaline picrate used for 
analysis of unknowns. 
(e) Stand exactly 15 minutes and then dilute to 100 ml. 
(f) Set blank at zero density and read all standards at 520 mu. 
(2) Plot the concentration-density curve on semilog paper. 


g. Precautions 

Many variables affect the intensity of the creatinine picrate. Impor- 
tant among these are: time of standing; temperature; concentration of 
alkali; and presence of noncreatinine color producing substances. There- 
fore, it is essential to establish standard conditions and to adhere strictly 
to these. 


4. TRYPTOPHAN LOAD TEST—XANTHURENIC ACID IN URINE 
(Test for Vitamin Bg Deficiency) 


REFERENCES 


Vilter, et al., J. Lab. Clin. Med., 42: 335, 1953. 
Greenberg, et al., Arch. Biochem., 21: 237, 1949. 
Wachstein and Gudaitis, Amer. J. Clin. Path., 22: 652, 1952. 
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a. Principle 

It has been shown experimentally in adults, and under “normal” 
feeding conditions in infants, that a deficiency of vitamin Bs promptly 
results in the excretion in the urine of an abnormal metabolite of 
tryptophan, xanthurenic acid. Whereas, normal individuals excrete very 
little xanthurenic acid (less than 50 mg.) in 24 hours, after a test dose of 
tryptophan in a deficiency of vitamin Be, the excretion increases to 100- 
5900 mg. 


b. Load Test 


A preliminary 24-hour urine collection is made. ‘Toluene or oxalic 
acid may be used as preservative. The subject is then given 10 gm. of 
DL-Tryptophan (or 5 gm. of L-Tryptophan) in water and another 
24-hour urine collected. Meals may be taken as usual. 


c. Analysis for Xanthurenic Acid 
(1) Reagents 
(a) 0.4 M. tris (hydroxymethyl) amino methane buffer pH 
7.8: dissolve 58 gm. of maleic acid (C.P.) and 60.6 gm. 
of tris in 500 ml. H,O0. About 4 gm. charcoal is added. 
The mixture is then shaken, and after standing 10 
minutes, is filtered. 48.4 ml. of IN NaOH is added to 40 
ml. of the filtrate, and after diluting to 100 ml. with H2O 
the pH is checked and adjusted if necessary. Buffer is 
stable in icebox. 
(6) 1.7 percent Fe NH, (SOQO4)o. 12H2O (0.85 gm. in 50 ml. 
2 e 
(c) 60 mg. pure xanthurenic acid (XA) in 100 ml. ethanol. 
The XA is brought into solution by drop-wise addition 
of IN NH,OH. 
(2) Procedure 
(a) Place 2 ml. of filtered urine and 8 ml. H2O in a test tube. 
More urine can be used if only small amounts of XA are 
present. 
(6) Add 10 ml. buffer and mix by inversion. 
(c) Pipette 10 ml. to a cuvette marked “unknown” and pour 
the remainder to another cuvette marked “blank.” 
(d) To the “unknown” add 0.1 ml. of 1.7 percent Fe NH4 (SOx). 
and shake. 
(e) Let stand 5 minutes. 
(f) Set the colorimeter at 610 mp; adjust to zero O.D. with 
the “blank.” Read unknown solution. 
(3) Calculation 
From the standard curve, calculate the mg. xanthurenic acid 
excreted in 24 hours. 
(4) Comments 
Urine preserved with toluene can be kept in the icebox with- 
out loss of XA. The color of XA with the reagent is stable for 
several hours. Although pyridoxine deficiency has never been 
reported in adults under normal feeding conditions, the trypto- 
phan load test would appear to be indicated in cases where other 
B-vitamins are known to be deficient. If Bs deficiency is indi- 
cated as a result of the tryptophan load test, the oral admin- 
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istration of 15 mg. pyridoxine daily for 7 days should reduce 
the xanthurenic acid excretion, following tryptophan, to almost 
normal amounts. 


5. Toraut PLASMA OR SERUM CHOLESTEROL 


REFERENCES 


Pearson, S., Stern S., and McGavack, T. H., J. Clin. Endocrin. and Metab., 12: | 
1245-6, 1952. 
Pearson, S., Stern, S., and McGavack, T. H., Anal. Chem., 25: 813, 1953. 


a. Principle 

This procedure utilizes a modified Liebermann-Burchard reaction, 
which consists of treating plasma or serum with acetic acid, p-toluene- 
sulfonic acid, acetic anhydride and sulfuric acid. The resultant greenish- 
blue color is measured spectrophotometrically. 


b. Apparatus 
(1) Cuvettes, 10 x 75 mm. 
(2) Spectrophotometer, Coleman, Jr. 6. 
(3) An interval timer. 
(4) Syringe pipettes, 0.1, 0.5 ml. and 1.5 ml. 
(5) Graduated 1-ml. pipette. 


c. Reagents 
(1) Glacial acetic acid, C.P. 
(2) P-Toluenesulfonic acid, a 12 percent solution in glacial acetic 
acid. 
(3) Acetic anhydride, C.P. 
(4) Sulfuric acid, C.P. conc. 
(5) Cholesterol standard, 200 mg./100 ml. of solution. 


d. Procedure 

(1) Pipette exactly 0.1 ml. of plasma or serum into a 10 x 75 mm. 
cuvette. 

(2) In order, add 0.1 ml. of acetic acid, 0.5 ml. of p-toluenesulfonic 
acid and 1.5 ml. of acetic anhydride. 

(3) Be very cautious and do not stir or mix. 

4) Allow the mixture to stand at room temperature until it cools 
and then add 0.2 ml. of sulfuric acid. 

(5) After the addition of the acid, immediately shake the cuvette 
vigorously, until the precipitate is completely dissolved. 

(6) Allow to stand at room temperature for exactly 20 minutes (this 
time interval is very essential) and measure the optical 
density at 550 mu. 

(7) To 0.1 ml. of the standard solution, add 0.1 ml. of distilled 
water, 0.5 ml. of the p-toluenesulfonic acid solution, and 1.5 
ml. of acetic anhydride. After cooling add 0.2 ml. of sulfuric 
acid. 

(8) Adjustment of zero point of the spectrophotometer 
The solution with which the zero point of the spectropho- 

tometer is set before measuring the optical densities of the 
standards and sera is prepared by substituting 0.1 ml. of water 
for serum in step 2, with the addition of all the other reagents. 
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(9) Preparation and reading of blanks 
Blanks to correct for interfering substances in serum that 
absorb at 550 mp are prepared by the addition of 2.3 ml. 
of p-toluenesulfonic acid solution to 0.1 ml. of serum. Set the 
zero point of the spectrophotometer with p-toluenesulfonic 
acid solution before reading the blank. 


e. Calculation 
Mg cholesterol/100 ml. of plasma or serum = 100 (a—b)d 


C 
Where: 
a is the optical density of plasma or serum. 
b is the optical density of blank. 
c is the optical density of standard. 
d is mg cholesterol/ml. standard solution. 


f. Precautions 


(1) It is very necessary not to stir the mixture after the addition 
of acetic acid, p-toluenesulfonic acid and acetic anhydride. 


(2) A recent article in Clinical Chemistry (4: 345, 1955) Jones, 
B. J., and Moreland, F. B., describes an explosion in 
the use of p-toluenesulfonic acid that contained excessive 
water. They recommend setting the tubes in the rack under 
a shelf or covered with a board immediately after the addi- 
tion of a new batch of p-toluenesulfonic acid and glacial 
acetic acid. One new batch of p-toluenesulfonic acid ex- 
ploded even though there was no mixing. 

g. Comments 

(1) A simple direct procedure for the determination of total 
cholesterol in plasma or serum has been developed to meet 
the needs of a large-scale study of endocrinologic changes 
and lipid metabolism in old age. The procedure requires 
only the addition of reagents to serum and the measurement 
of the intensity of the resultant color. The determination is 
complete in less than 30 minutes. 

(2) Plasma or sera were analyzed by this rapid procedure and by 
the classic Schoenheimer-Sperry method. An average devia- 
tion of +3.5 percent was found between the results obtained 
by the two methods. 

(3) By this method, normal values for blood cholesterol of 170 to 
240 mg. per 100 ml. of serum have been found. In patients 
suffering from hypothyroidism, arteriosclerosis, the nephrotic 
stage of chronic glomerulonephritis, or biliary obstruction, 
blood cholesterol concentrations from 297 to 1,193 mg. per 
100 ml. have been obtained. 


6. PLASMA OR SERUM ALBUMIN (BrurET MEtTHop) 1 


REFERENCE 
Wolfson, W. Q., Am. J. Clin. Path., 18: 723-730, 1948. 


a. Principle 
The albumin and the three major globulin fractions are determined 
after precipitation, and measured colorimetrically in a spectrophotometer 


1 Based largely on Consolazio et al., op. cit. 
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by the addition of an alkaline copper sulfate reagent (biuret) which pro- 
duces a bluish-purple color. 


b. Apparatus 


(1) Cuvettes, 19 x 150 mm. 

(2) Coleman Jr. Spectrophotometer model 6. 

(3) Centrifuge tubes, 15-ml. round-bottom. 

(4) Centrifuge tubes, 15-ml. conical. 

(5) Centrifuge, electric. 

(6) Incubator set at 37° C. 

(7) Calibrated 0.1, 0.2, 2.4, 4.9 and 9.8 ml. syringe pipettes. 
(8) Rubber stoppers, No. 1, solid. 


c. Reagents 

(1) 23 percent sodium sulfate: dissolve exactly 23 gm. of anhydrous 
sodium sulfate in distilled water at 37° C. Make up to 100 
ml. and keep in an incubator at 37° C. 

(2) 28 percent sodium sulfite solution: dissolve exactly 28 gm. in 
water at 28° C. Shake, dissolve, and make up to 100 ml. 

(3) Saline ammonium sulfate: in a liter volumetric flask dissolve 
193 gm. of ammonium sulfate in approximately 500 ml. of 
water. Add 40 gm. of sodium chloride, dissolve and make up 
to 1,000 ml. with water. 

(4) Biuret reagent (Weichselbaum, T. E., Am. J. Clin. Path., 16: 
40, Tech. Sec. 10, 1946): dissolve 90 gm. of Rochelle salts 
in about 400 ml. of 0.2 N NaOH. Add 10 gm. of CuSOx,° 
5H2O0. When dissolved, add 10 gm. of potassium iodide and 
make up to 2,000 ml. with 0.2 N NaOH. Store in rubber 
stoppered waxed glass bottle. 

(5) Span-ether reagent: 

1 ml. Span 20 —Filter through fast filter paper and 
99 ml. Ether (USP) dilute to 100 ml. with ether. 
(6) Ether USP. 


d. Procedure for Plasma or Serum Albumin 
(1) Pipette exactly 4.9 ml. of sodium sulfite solution into a 15-ml. 
round-bottom tube. 
(2) Add exactly 0.1 ml. of serum and mix thoroughly by inversion. 
(3) Add about 1 ml. Span-ether reagent, stopper, and invert gently 
for 30 seconds. Do not shake. Centrifuge as above. 
(4) Pipette exactly 3.0 ml. of the clear centrifugate into a cuvette. 
(5) Add 3 ml. of biuret reagent and mix well by inversion. Prepare 
a blank by using 3 ml. sodium sulfite plus 3 ml. biuret reagent. 
(6) Let stand 30 minutes and read at 540 my, setting the blank at 
zero density. 
(7) For a standard, use a plasma or serum albumin concentration 
of 25 gm. per 100 ml. in saline. 
e. Precautions 
(1) In the albumin determination, do not shake the tube vigor- 
ously. In some cases up to 30 percent of the albumin is lost 
in this way. 
(2) This method depends on exact pipetting; therefore, syringe 
pipettes are used throughout the procedure. 
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(3) The plasma or serum albumin standard must be analyzed by 
the Kjeldahl method for exact analysis. 


Vil. Vitamin Reference Standards 


1. ViramMiIn B, (THIAMINE HYDROCHLORIDE) 


REFERENCE 


Specifications and standards may be obtained from U.S.P. Reference Standards, 
46 Park Avenue, New York 16, N. Y. 


a. Description 


It occurs as small white crystals, or as a crystalline powder having 
a slight characteristic odor. When exposed to air, the anhydrous product 
rapidly absorbs about 4 percent of water. Its solutions are acid to 
litmus paper. 


b. Solubility 


One em. of thiamine hydrochloride dissolves in about 1 ml. of water, 
and in about 100 ml. of alcohol. It is soluble in glycerin and is insoluble 
in ether and in benzene. 


c. Assay 


Weigh accurately from 50-60 mg. of the dried thiamine hydrochloride 
obtained in the test for loss on drying. (Dry about 500 mg. of thiamine 
hydrochloride accurately weighed at 105° C. for 2 hours. It loses not 
more than 5 percent of its weight.) Dissolve it in sufficient 0.1 N sulfuric 
acid to make 1,000 ml., and mix well. Dilute an aliquot of this solu- 
tion, equivalent to 500 meg. of thiamine hydrochloride with water to 
make 500 ml., and mix well. Use exactly 2 ml. of this assay solution 
and 2 ml. of the thiamine hydrochloride standard solution. (From a 
portion of the stock solution that has been warmed to room temperature, 
transfer to a 100 ml. volumetric flask an aliquot containing exactly 100 
meg. of thiamine hydrochloride, and dilute to 100 ml. with water 
adjusted to a pH of 3.5 to 4.3 with hydrochloric acid. Each ml. of this 
solution contains 1 meg. of thiamine hydrochloride.) The fluorescence 
of the assay solution corresponds to not less than 98 percent of the 
fluorescence of the equivalent amount of the USP thiamine hydro- 
chloride standard solution. 


d. Packaging and Storage 
Preserve thiamine hydrochloride in tight, light-resistant containers. 


2. RIBOFLAVIN 
a. Description 


Riboflavin is a yellow to orange-yellow, crystalline powder, having a 
slight odor. It melts at about 280° C. and its saturated solution is neutral 
to litmus. When dry it is not appreciably affected by diffused light, 
but in solution, especially in the presence of alkaline, it deteriorates 
quite rapidly, the deterioration being accelerated by hght. 


b. Solubility 


One gm. of riboflavin dissolves in from 3,000 to about 15,000 ml. of 
water, the variations in the solubility being due to difference in the 
internal crystalline structure of the riboflavin. It is more soluble in 
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isotonic sodium chloride solution, and less soluble in alcohol than in 
water. It is insoluble in ether and in chloroform but very soluble in 
dilute solutions of alkalis. 


c. Packaging and Storage 
Preserve riboflavin in tight, light-resistant containers. 


d. Procedures for Making Stock Solution 

(1) Standard riboflavin stock solution I.—Dissolve 50 mg. of USP 
riboflavin reference standard previously dried at 105° C. for 2 
hours and store in the dark in a dessicator over phosphorus 
pentoxide, in 0.02 N acetic acid to make 500 ml. Store under 
toluene in a refrigerator. Each ml. represent 100 meg. of 
USP riboflavin reference standard. 

(2) Standard riboflavin stock solution I1—To 100 ml. of stock 
solution I add 0.02 N acetic acid to make 1,000 ml. Store 
under toluene in a refrigerator. Each ml. represents 10 
meg. of USP riboflavin reference standard. 

(3) Standard riboflavin solution.—Dilute 10 ml. of stock solution 
II with water to make 100 ml. Each ml. represents 1.0 
meg. of USP riboflavin reference standard. Prepare fresh 
standard solution for each assay. 


e. Assay Procedure 

To each of four or more tubes (or reaction vessels) add 10 ml. of the 
test solution of the material to be assayed. To each of two or more of 
these tubes add 1.0 ml. of the standard riboflavin solution and mix, and to 
each of two or more of the remaining tubes add 1.0 ml. of water and mix. 
To each tube add 1.0 ml. of glacial acetic acid, mix, add with mixing 
0.5 ml of potassium permanganate solution (1 in 25) and allow to stand 
for 2 minutes. Then to each tube add, with mixing, 0.5 ml. of hydrogen 
peroxide solution, whereupon the permanganate color must be destroyed 
within 10 seconds. Shake the tubes vigorously until excess oxygen is 
expelled. If gas bubbles remain on the sides of the tubes after foaming 
has ceased, remove the bubbles by tipping the tubes so that the solution 
flows slowly from end to end. 

In the fluorometer, measure the fluorescence of the test solution con- 
taining 1.0 ml. of added standard riboflavin solution and call this 
reading A. Measure the fluorescence of the test solution containing 
1.0 ml. of added water and call this reading B. Then to reduce the 
riboflavin present, add, with mixing, 20 mg. of sodium hydrosulfite to 
2 or more tubes, measure the fluorescence within 5 seconds and call 
this reading C. Calculate results as previously indicated in this chapter. 


3. ViTamMin C (Ascorpic AcID) 

a. Description 

Ascorbic acid occurs as white or slightly yellow crystal or powder. 
It is odorless, and on exposure to light it gradually darkens. In the dry 
state, ascorbic acid is reasonably stable in air, but in solution it rapidly 
deteriorates in the presence of air. It melts at about 190° C. Its solu- 
tions are acid to litmus paper. 
b. Solubility 

One gm. of ascorbic acid dissolves in about 3 ml. of water and in 
about 30 ml. of aleohol; it is insoluble in chloroform, in ether and in 
benzene. 
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c. Assay 


Dissolve about 400 mg. of ascorbie acid, previously dried at 105° for 
1 hour and accurately weighed, in a mixture of 100 ml. of recently 
boiled and cool water and 25 ml. of diluted sulfuric acid and titrate the 
solution at once with 0.1 N iodine, adding a few drops of starch solution 
as the end point is neared. Each ml. of 0.1 N iodine is equivalent to 
8.806 mg. of CgHsO¢ (ascorbic acid). 


d. Packaging and Storage 
Preserve ascorbic acid in tight, light-resistant containers. 


4, NIACINAMIDE 
a. Description 
Niacinamide occurs as a white crystalline powder. It is odorless or 
nearly so, and has a bitter taste. Its solutions are neutral to litmus 
paper. 
b. Solubility 


One gm. of niacinamide dissolves in about 1 ml. of water, in about 
1.5 ml. of alcohol and in about 10 ml. of glycerin. 


c. Assay 


Place about 300 mg. of niacinamide, previously dried over sulfuric 
acid for 4 hours and accurately weighed, in a 500 ml. Kjeldahl flask, 
dissolve it in 200 ml. of water and add 50 ml. of a 40 percent solution 
of sodium hydroxide. Connect the flask by means of a distillation tray 
to a well-cooled condenser which dips into a vessel containing 40 ml. of 
boric acid solution (1 in 25). Boil gently for 20 minutes, avoiding as 
far as possible distilling any of the liquid. Then increase the temperature 
and distill about 200 ml. Cool the flask, add 75 ml. of water, and con- 
tinue the distillation, collecting an additional 70 ml. of distillate in the 
same receiver. Add a few drops of methyl] red solution to the liquid in the 
receiving vessel and titrate with 0.1 N sulfuric acid. Perform a blank 
determination with the same quantities of reagents and in the same 
manner, and make any necessary corrections. Each ml. of 0.1 N sul- 
furic acid is equivalent to 12.21 mg. of CsHgN2O (niacinamide). 


d. Packaging and Storage 
Preserve niacinamide in tight container. 


5. ViraMiIn A 
REFERENCE 


Sebrell and Harris, ed., The Vitamins, Academic Press, Inc., New York, vol. L., 
p. 99, 1954. 


Standards 

The International Standard for vitamin A is a cottonseed-oil solu- 
tion containing 3.44 mg. of crystalline vitamin A acetate in each 
gram, to which has been assigned a potency of 10,000 International 
Units. Thus, one unit of vitamin A is biologically equivalent to 0.344 
meg. of vitamin A acetate and chemically equivalent to 0.300 meg. 
of vitamin A alcohol. The standard vitamin A acetate shall have 
a melting point of 57.8-59° C. and a light absorption at 325 mp in 
iz of 1,525. 
lcm. 
The International Unit and the U.S.P. unit are identical. 





isopropanol with an E 
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For provitamin A activity, the standard is crystalline beta-carotene 
in oil. One International Unit is equivalent to 0.6 mcg. of beta- 
carotene. The standard B-carotene shall have a melting point of 180° C. 
(corrected) and show a light absorption at 465 mp in benzene with 


an E bye ie of 2,400. 
lem. lem. 





of 2,290, or at 455 my in cyclohexane with an E 





VIII. Instrumentation ! 
1. GENERAL PRINCIPLES OF SPECTROPHOTOMETRY 


a. Transmission 


The ratio of the intensity of the exit beam to that of the incident beam 
is called the transmission of the tube. 


Transmission = = (1) 


Transmission is an expression of the total effect of the intercepting 
transparent body on the light beam, including the reflection losses as 
well as the actual absorption of the body itself. Thus transmission is 
a proper factor for expressing the performance of a light filter, since it 
is a measure of its total performance. It is not a term ordinarily used 
in spectrochemistry because the companion expression, transmittance, 
is much more convenient. Both transmission and transmittance are 
mentioned here in order that they may be recognized as different meas- 
urements and not regarded as different terms for the same measurement. 


b. Transmittance 


Suppose now that a test tube of water is further modified by the addi- 
tion thereto of a portion ‘“C” of a soluble colorant. The intensity of the 
exit beam will of course fall from the original value, B;, to some lower 
value, Bs. The ratio of the intensity of this exit beam with “C” added 
to that with “C” absent is called the transmittance (7) of “C”’. 

B. 
Tit BR, (2) 

It is very important to notice that “T.” is an expression dependent 
only on the nature and amount, “C,” of the added constituent, inde- 
pendent of reflection losses and of absorption losses from all other 
constituents of the solution. 

In. spectrochemical procedures this independence of measurements is 
achieved by the use of optically identical cuvettes. One of these is 
filled with a solution that is either free from or else contains a known 
proportion of the considered constituent. This cuvette of solution is 
called the ‘“‘reference.” Another of the identical cuvettes is filled with 
the solution under test, containing an unknown proportion of constitu- 
ent but otherwise optically identical with the reference. This latter is 
termed the “sample.” The spectrophotometer is used to determine the 
difference in concentration, “C,’ between the reference and sample 
by measuring the relative intensities of the exit beam first with the 
reference and then with the sample in position. 

It should now be clearly understood that we are always dealing with 
the transmittance of the difference in concentration of a constituent 





1 From Consolazio et al., loc. cit. 
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between reference and sample and not with absolute concentration. It 
will be evident also that transmittance measurements are based on the 
premise of optical identity, and this fact must be given due considera- 
tion in the selection and handling of cuvettes and in deciding on the 
proper reference solution. 


c. Selecting the Proper Reference Solution 


In clinical chemistry the reference solution will usually consist of a 
“blank” identical in composition with the sample except for the con- 
centration of the considered constituent. In some instances distilled 
water may prove an acceptable blank but its use should be the exception 
rather than the rule because the possibility of introducing light absorb- 
ing constituents with reagents is usually very real and the slight gain 
in convenience seems hardly worth the cost. It is certain that a refer- 
ence, consisting of all ingredients, possibly including a known propor- 
tion of the considered constituents, is by far the safest selection and, 
as explained above, it is perfectly permissible to regard the considered 
constituent “C” as the difference in concentration between reference 
and sample. The practice of employing an air reference is to be 
condemned. 

In the development of new procedures as well as in the routine appli- 
cations of existing methods too much stress cannot be placed on the very 
obvious but frequently overlooked fact that no spectrochemical analysis 
can be more reliable than its reference. 


d. Color and Wave Length 


Referring again to a cuvette of colorant the transmittance (7) of this 
solution will be less than that of pure water because it allows less light 
to pass. But let us assume further that the colorant is hemoglobin. Why 
does the solution appear red when viewed by white light? 

“White” is actually a mixture of light rays of many different colors 
and only when these colors are combined in the proper proportions does 
the light appear white. Thus, when this cuvette of solution is viewed 
against white light it appears red because the hemoglobin has the pecul- 
iar ability to stop the blue and green light rays much more effectively 
than the red. The exit beam thus contains a much greater proportion 
of red light and so appears colored red. This property of a substance 
to interfere unequally with the passage of different colored light is 
termed selective absorption. 

It will now be apparent that, because of selective absorption, the T 
of a colored solution will depend on the color of the light used for the 
measurement and that the presence of a constituent will be most evident 
when the 7’ measurement is made with light of that color most strongly 
absorbed by the constituent. This then is the outstanding advantage of 
the spectrophotometer as compared to a colorimeter: that color most 
strongly absorbed by the constituent being measured can be readily 
determined and the sensitivity and reliability of the analysis greatly 
improved by then operating at this wave length, the relative effect of 
interfering constituents decreasing accordingly. 

With a filter photometer or colorimeter it is customary to express 
the color of the light used for the 7’ measurement by a name, such as 
“blue-green,” or by an arbitrary number designating the type of filter 
used to produce the colored light. But such terms are only approximate 
color expressions and for absorption spectrochemistry it is both more 
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convenient and more exact to express the color of the light in terms of 
wave length (A). This numerical expression of color is particularly 
convenient because it makes possible a graphical expression of the 
relationship between A S and 7’, and this spectral-transmittance (S—T) 
curve strikingly indicates that particular wave length where the con- 
sidered constituent absorbs most strongly and can most readily be 
measured. 

The wave length scale of most spectrophotometers is calibrated in 
millimicrons (1 millimicron = 10 Angstrom units = 10—® millimeter), 
and the wave length of the measuring light is controlled by adjusting 
the A knob of the instrument until the required wave length appears at 
the index of the dial. The beginner should acquaint himself with the 
relationship between color and wave length by placing a white paper 
in the instrument’s cuvette well and then noting the color of the light 
projected on this paper with various settings of the dial. 


e. Preparation of Spectral-Transmittance Curves 


The development of the spectral-transmittance (S-T) curve of the 
considered ingredient should be one of the first steps in the rational 
development of any new spectrochemical method. Obviously all such 
measurements should be made in an environment identical with that 
contemplated for the analysis and it need hardly be added that the final 
method must incorporate control measures for pH or other environ- 
mental factors that can affect the color characteristics of the considered 
constituent or of any other constituents of the solution on which the 
spectrophotometric measurements will depend. Usually the initial study 
will contemplate also the S—7' curves of possible interfering constituents, 
and with such a group of curves before him the analyst can then intelli- 
gently select that wave length where the proposed method will be most 
sensitive to the concentration of the constituent being measured and 
least sensitive to interference. 

The S—T curve is also of great importance in deciding the optimum 
wave length because, if the photometric measurements are made with 
monochromatic light having the same wave length as the characteristic 
absorption band of the considered constituent, the data will almost 
invariably obey the Lambert-Beer law with precision. Indeed, it is 
only when measurements are made with such monochromatic light that 
this law may be expected to hold exactly and, while exact observance is 
not imperative to exact analysis, it certainly 1s both convenient and 
reassuring. With properly developed and applied S—7 curves, it will 
be found possible in almost every instance to select a proper wave 
length and so regulate the chemistry of the analytical method that the 
Lambert-Beer law applies well within clinical precision. 

There do occur instances when it may prove desirable to work at 
some wave length other than that at which the considered constituent 
has maximum absorption and here again the S—T curve is a chart from 
which one may reach logical conclusions concerning the optimum wave 
length value. An example of this sort is the spectrochemical measure- 
ments of pH, using the dye methyl orange. If the beginner is not already 
familiar with the S-T curves of the acid and basic forms of this indi- 
cator it is suggested that he prepare them, using the same concentration 
in each instance. Then note that the wave length of maximum pH sen- 
sitivity does not coincide with either point of maximum absorption. 
Because the preparation of the S-T curves is so simple, and their sig- 
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nificance so fundamental and applicable, every operator should familiar- 
ize himself with their use by examining several typical colored solutions, 
preparing their S—7’ curves and then deciding the wave length best 
suited for the spectrochemical measurement of the colored constituent 
in each instance. 


The S—T curve is prepared by measuring the transmittance of a single 
sample at a series of wave lengths within the range of the spectropho- 
tometer, using a suitable reference. The data are then plotted on cross- 
section paper, conveniently with, transmittance (7') as ordinate and 
expressed as percent, and with wave length (A) as abscissa and expressed 
as millimicrons (mp). Usually the points first plotted will disclose 
regions of low 7 values and additional points will then be located in 
these regions until the minima are established to the desired exactitude. 
Most spectrophotometers are capable in most instances of indicating a 
minimum with an accuracy of 1 or 2 mp, simply by taking a series of 
closely spaced 7 readings in the region of the critical value. 


The principal purpose of the S—7' curve is to indicate that wave 
length at which the considered constituent has minimum transmittance 
and the exactness of this indication is highly dependent on the amount 
of the constituent that the measuring beam is caused to penetrate. If 
the sample solution is too dilute, or the cuvette too small, the amount 
of constituent intercepting the light beam may be insufficient to produce 
an exactly measurable response. Conversely, if the sample is too con- 
centrated, or the cuvette too wide, the S-T curve may be so flattened 
at the region of minimum transmittance that the optimum wave length 
cannot be exactly ascertained. It is important to remember that the 
curve will be most indicative when the sample concentration and depth 
are so adjusted that the minimum T value will fall between 5 to 90 
percent. Thus, good practice demands that the first step in the prepara- 
tion of the S—7' curve be the selection of a suitable cuvette size and 
solution concentration. 


This brief discussion of S—7’ curves is presented primarily because 
their significance is too little recognized or at least too little utilized. 
Actually, one of the outstanding advantages of the spectrophotometer 
is that it allows the development of these curves and thereby a simple, 
intelligent approach to the development of new spectrochemical methods 
and a more exact application of old ones. 


f. The Lambert-Beer Law 


The absorption of light by a substance is due to the transmission of 
the individual atoms or molecules from one energy state to another. 
The spectrophotometer is an instrument capable of measuring the 
intensity of light absorbed by a given substance at a given wave length, 
making possible identification and quantitative analysis of substances 
in solution. 


The most satisfactory operation of spectrophotometers is with systems 
which obey Beer’s law, dealing with hght absorption. The law can be 
stated thus: (a) all layers of a solution, each of a given thickness, absorb 
the same fraction of light incident upon them; and (b) all layers of 
solution, each containing a given number of molecules, absorb the same 
fraction of light incident upon them. ‘Thus the intensity of lght 
absorbed depends both on concentration of solute, and length of light 
path through the solution. 
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If J is intensity of incident light, 


dI is intensity of light absorbed, 
dc is concentration 1n moles per liter, and 
dl is the thickness of a layer 


= conan, gag? co dc 


[ite flaw ft fis 


ln = a I and ln as 
combining, 
in a le ce 
To : 
or log spite elC OF Saale (equation 1) 


where D = optical density or log = 
e — molar extinction coefficient, and 
c¢ = concentration in moles per liter 


In this way, using the last equation, if D is determined experimentally 
for a solution of known concentration and lightpath at a given wave 
length the e can be calculated. Since e is independent of c and l when 
Beer’s law holds, c for any other solution can be calculated from density 
readings. To test the applicability of Beer’s law, optical densities of 
solutions of the same thickness (1) are plotted against concentration. 


Since «| = a « | should be the slope of the graph, which should be a 


straight line. 
If it is desired to use transmittance instead of optical density, Equation 
1 transforms into the following expression: 


é = Kyle? (equation 2) 
or more simply 
é = =K les 7 (equation 3) 


In words, equation 3 states that the concentration of solute is pro- 
portional by a negative constant to the log of the transmittance. 


g. The Concentration-Transmittance Calibration Graph 


The importance of the Lambert-Beer law is stressed here first, because 
it is the most simple and, second, because it is the only rational means 
for translating photometer readings to expressions of the corresponding 
concentration of the sample. The law also frequently allows the simul- 
taneous determination of two or even three different constituents in 
the same sample, without mutual interference. 

The relationship between C (Concentration) and T (Transmittance) 
is exactly expressed by the Lambert-Beer law in practically every 
instance where the requirements of this law are fully met. These four 
requirements are: 


(1) The 7 measurement must be made with monochromatic light. 
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(2) The 7’ measurement must be made at a wave length correspond- 
ing to a region of the constituent’s S-T curves where T is sub- 
stantially constant, 1.e., at the middle of a region of maximum 
absorption or on a “flat”? portion of the curve. The measure- 
ment should not be made on the “side” of an absorption band 
except under unusual circumstances. 


(3) The reference must be so selected that C = 0 when 7 = 100 
percent. 


(4) The nature of the sample solution must be such that its T 
responds only to changes in C. 


Equation 3 significantly states that any concentration, C, of a given 
solution is proportional to the log of its corresponding transmittance, T’. 
This means that the concentration-transmittance (C—7’) graph of this 
relationship will be a straight line if plotted on semi-log coordinates, 
and such a C—T graph constitutes a calibration by which the concen- 
tration corresponding to any particular 7’ value may be conveniently 
determined. 

The equation further states that this specified straight line will always 
intersect the point (C = 0, T = 100 percent). Accordingly it is possible 
to prepare the C—T calibration graph of an analytical method with- 
out calculations. To do this, determine the JT of one solution of 
known concentration, C, plot this known point on semi-log coordinates, 
and then draw a straight line intersecting this point and the point 
(C = 0, T = 100 percent). This line is the C—T calibration graph of 
the method. 

The precision of this method of plotting will depend on how faithfully 
the analytical method follows the Lambert-Beer law, and it is always 
advisable to prepare and measure the T of several solutions of known 
concentration within the contemplated range of the method. When 
plotted, these several points should all fall close to the plotted straight 
line. 

Let it be repeated: the technique of almost any determination can 
be so developed that the data follow the Lambert-Beer law with great 
precision, provided that measurements are made with a true spectro- 
photometer. When these conditions are met, the construction of the 
corresponding C—T calibration graph is fully as simple as it sounds. 


h. Optical Density 
It is sometimes convenient in Epesthoohemininy to express the light 
stopping ability of a sample in terms of its optical density, D, when 
= 2-log percentage transmittance 
The advantage of this method of expression is that D values are directly 
proportional to corresponding C values. For example: 

The optical density of a solution (let us say copper carbamate 
that has been extracted from serum) is designated as D ml., the 
serum blank as Ds, and the reagent blank as Dr. Copper concen- 
tration is obtained by the following calculation: 

(1) K is determined from the calibration curve 
(2) D ml. — Ws + .Dr) = DCu 
(QiowCur << ic x 100 == Copper, meg. per 100: ml. 


1. Operation of Spectrophotometer, Coleman Jr., Model 6: See manual 
provided with instrument. 
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2. GENERAL PRINCIPLES OF KLUOROMETRY 


REFERENCES 


Radley, J. A., and Grant, J., Fluorescence Analysis in Ultraviolet Light, 3rd edi- 
tion, Chapman and Hall, Ltd., London, 1939. 

Dake, H. C., and De Ment, J., Fluorescent Light and its Applications, Chemical 
Publishing Co., New York, 1941. 

De Ment, J., Fluorescent Chemicals and their Application, Chemical Publishing 
Co., New York, 1942. 


a. Definition 

As the term is used in biochemical analysis, ‘fluorescence’ means the 
emission of visible light by a substance when it is irradiated with ultra- 
violet light. If emission of visible light occurs after the removal of 
the ultraviolet light, the afterglow is termed “phosphorescence.” 


b. Laws of Fluorescence 


Fluorometry is based on the general laws of photochemistry, and 
there are three specific “laws of fluorescence.” 


(1) Energy must be absorbed by a luminescent system before emission 
can occur (the absorption law of De Ment). 


(2) In a fluorescent system the emitted wave lengths are longer than 
the absorbed wave lengths; that is, the energy emitted is less than the 
energy absorbed (the emission law of Stokes). 


(3) The absorption of radiation by a luminescent system is a quantum 
process, involving one quantum per absorbing unit (e.g., atom or “cen- 
ter’), the yield being unity only in the ideal case (one aspect of the 
photochemical equivalence law of Einstein). 


c. General Principles 


All quantitative fluorometry is based on a fundamentally simple sys- 
tem. A source of ultraviolet light casts a beam on the solution to be 
examined. Visible light 1s emitted and is measured either visually 
(against a comparison standard) or photoelectrically. 

In general, it is necessary to conduct fluorometry with dilute solutions, 
which are measured against calibration curves prepared under condi- 
tions identical with those of the analysis. The reason for this is that 
the absolute intensity of fluorescence is highly variable depending upon 
many important factors, including temperature, time of exposure, nature 
of instrument, traces of impurities, pH, and “quenching.” ‘“Quenching” 
is a complex phenomenon of which there are at least three kinds: (1) 
interference of a molecule’s fluorescence by other organic molecules; 
(2) interference by inorganic molecules; (8) reabsorption of visible light 
by other molecules of the same compound as those being measured. 
Fluorometry by its nature is not as capable of extreme accuracy and 
reproducibility as is spectrophotometry. Every kind of analysis is 
strongly influenced by the nature, purity, history, and condition of the 
material under analysis. 
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CHAPTER 5 


Dietary Studzes 


Introduction 


Dietary studies constitute an essential part of any complete nutrition 
survey. They involve collection of information concerning food habits, 
food supply, ration allowances, menu preparation, food procurement and 
distribution, food waste and the nutritional adequacy of the food issued 
and consumed. Dietary studies yield information on the adequacy of 
existing diets and the fundamental causes of any inadequacy. Although 
both clinical and biochemical studies provide direct means of measuring 
the nutritional status of individuals, the basic information collected in 
dietary studies is necessary in order to plan changes in nutritional prac- 
tices as required. In addition, the same information must be available 
in order to modify existing economic, agricultural and food management 
policy and programs to assure the best use of available food supplies. 


1. OBJECTIVES 


The objectives of the dietary studies are to determine the following: 
a. The average intake of essential nutrients per person per day. 
b. Local food habits, the overall food supply, and cost of foodstuffs. 
c. The official ration allowance if used and detailed information con- 
cerning planning and nutritional adequacy of menus. 
d. The method of food procurement and distribution. 
e. Nutritional adequacy of food issues during different seasons of the 
year. 
f. Local messing and food service procedures. 


g. Actual amounts of individual foods consumed, and loss or waste of 
individual foods. 


2. PERSONNEL 
a. United States Team Members 


NimGOMIShaNeMbCrool ANE TEAM. col 4 34 vA casa cs boos eae base ele 1 
1s ORISINE GOES SCTE IS| oat ela AA el 2) YS 0a aa Ne RE CATED Poe Wate VC aRCE eo a, 1 
b. Nationalist Cooperating Members (Minimum number) 
(1) Officers: 
INUCCINO TIE Ecarecape tat centr Mee eRe oats hi eta lds MEARE LES ah, RELY CL aieny) 4 1 
Hood. service specialist, (Quartermaster) si 6c cots ccucs ble bebe be wed da u 
DVOCMemMmist OF Vy CLELIBATIONG. ¢ fei dos Sade a oF elahee Moctga ate ound te 1 
(2) Enlisted Personnel: 
Laboratory technicians or military mess specialists.................... 4 
PTiGeRrpreter Lio Nine tte ke bes aes «te ROMP CO SENT RII RAT OEE TI 1 


3. EQUIPMENT AND SUPPLIES 


a. Seales, double pan type (5-10 kgs. capacity, including set of weights). 


b. Seales, platform type, Fairbanks-Morse, capacity 300 pounds, one- 
quarter pound interval. 
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c. Triple Beam balance capacity of 600 gm. 

d. Automatic calculator, two slide rules. 

e. Pencils, paper pads, etc. 

f. Tables of food composition (preferably of native foods). FAO 
March 1954 Bulletin and U.S.D.A. Handbooks, No. 8, June 1950, and 
No. 34, March 1952. USDA Table of Food Composition for the Armed 
Forces. 

g. Sample containers and shipping cartons for collecting samples of 
unknown foods to ship to analytical laboratory. 


h. Hand tally counter, two. 

2. Film and flash bulbs for camera. 

7. Clip boards for record sheets (6 each). 

k. Army Recipe Manual TM 10-412 and TM 8-501, Nutrition. 
l. Kitchen spatulas. 

m. Heat-resistant special ink for tare weights. 

n. Plastic brief case or folders for records. 

o. Waring Blendor. 


Il. Procedures for Military Dietary Surveys 


1. DEFINITION oF TERMS USED 


a. “As purchased.”—The form in which the food is issued to mess. 
Such as carcass beef, raw, untrimmed vegetables, etc. 


b. “Nonedible refuse.”—The portion of food that is not usually eaten, 
such as bones, fruit pits, rd and peel, egg shells and outer leaves of 
vegetables. In using food consumption tables based on “as purchased” 
in accordance with a specified percentage of inedible portion (refuse), 1f, 
due to cooking practices, the percentage differs from that noted, cor- 
rections should be made. 


c. “Edible portion.”—As purchased weight minus refuse weight. 


d. “Plate waste.”—Weighed amounts of plate scrapings separately by 
food item and separately as edible and nonedible portions. 


e. “Kitchen waste.”—Weighed amounts of food prepared but not served, 
only if discarded. Also food partially prepared but discarded, including 
cooking fats. 


f. “Preparation loss.”—All nonedible parts of food prepared that are 
discarded. : 


2. Ration ALLOWANCES AND MENU PLANNING 


The basic food allowance, and the “master menu” should be analyzed 
to determine the nutrient intake per man per day. When area menus 
are used due to availability of foods at varying locations, these should 
also be analyzed. Calculations should show the various foods and 
amounts planned per man per day, and the contribution of the nutrients 
from each food with appropriate references given for the values used 
in the computation. Also, estimates of possible nutrient loss during 
cooking should be calculated with references given on the loss figures 
used. 

If monthly or quarterly menus are used, analysis should be made of 
menus over a sufficient period of time so as to include all major seasonal 
variations. 
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Most military forces have a monetary allowance which cannot be 
exceeded in the procurement of the ration. In some cases, this is based 
on specified amounts of individual food items authorized per man per 
day; while in others, no specific allowance of foods exists. Unless the 
monetary ration allowance or portion thereof is given directly to unit 
commanders for the direct procurement of food items, menus are pre- 
pared which determine to a large extent the food items procured and 
issued to the unit kitchens. 

Sometimes, a master menu is prepared and subsequent area menus are 
made which embody only those changes considered necessary to render 
it most appropriate for each location in view of any differences in 
availability of food supply as well as local food habits of the troops. 
Complete information should be obtained concerning the basic food 
and monetary allowance, master menus and as many area menus as con- 
sidered necessary during the year preceding and including the survey 
period. 


3. Foop PROCUREMENT AND DISTRIBUTION 


Where centralized procurement and distribution of food items is 
employed, detailed information concerning the system must be obtained. 
Calculate the nutrient content of the ration ‘“‘as issued” by Divisions and 
subordinate units for different seasons of the year. In many cases, cer- 
tain items of food will be procured centrally for the entire military force 
while others, such as perishable vegetables, will be obtained locally 
through field buying offices. In other instances, unit commanders will 
be provided a portion of the monetary allowance for the ration and be 
charged with procuring certain perishable commodities. 

Determination of nutritional adequacy of food issues to Division or 
subordinate units where this is practiced, provides exceedingly important 
information since this usually can be calculated from the supply records 
for different seasons of the year. This is done by selecting the appropri- 
ate units which are receiving the full ration and determining the average 
amount of the foods issued per man per day on the basis of unit strength 
reports for those periods. 

From such data, the average nutrient composition of the ration as 
issued may be calculated. This method permits an appraisal of the 
nutritional adequacy of the ration for units at different times of the year 
when the available food supply might be quite different. Hence, one 
can obtain information for a longer period than is feasible with mess 
survey techniques. 


4, DueTary INTAKE STUDIES 


Prior to starting a dietary intake study in the unit kitchen, the team 
members should become familiar with the procedure of food procurement, 
food storage and issue, menu planning and monetary value of the ration. 
Throughout the survey, the procedure of food service should be further 
investigated. The report should contain a completed form, Form 1 
ICNND, of the general food procurement and issue system in operation. 
Special attention should be given to the various types of rations, e.g., 
supplementary, hospital, and field. 

Whenever possible, it is desirable to conduct the detailed dietary 
intake studies in units from which individuals are drawn for the detailed 
clinical and laboratory surveys. In any case, a typical, normal mess or 
kitchen is selected. A period of approximately five to seven days which 
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will cover a normal cycle of meals is desirable. However, in instances 
where little variety is found in the food supply, a shorter period is 
satisfactory. 

A general description of primary food likes and dislikes of the troops 
should be made. A record of the number of men taking the various foods 
should be made. These data are to be obtained by observation during 
the meals. 

Nutrient intake data can be obtained by three different methods which 
are described. These are the food inventory method, the food prepara- 
tion and consumption method, and the food composite analysis method. 
The latter method is perhaps best used in conjunction with either of the 
first two. 


a. Food Inventory Method 

(1) The evening before the study is to start, a complete inventory 
of all food items in the mess hall (kitchen, storage tent, etc.) 
is made. 

(2) When a considerable number of cooking pots are used it is 
usually desirable to weigh and mark all cooking vessels to 
be used in food preparation. 

(3) During the period of the survey, all foods coming into the mess, 
including the daily issues of perishable foods and weekly 
issues of nonperishable items, are weighed and recorded. 
Foods should also be recorded as to the source of issue; that 
is, Quartermaster, local purchase, barter, ete. 

(4) During the period of the survey, keep an accurate count of all 
men eating the food at each meal, either in or outside the 
mess, including regulars, casuals, cooks, ete. If three meals 
are served and the number of men eating varies from meal 
to meal, the total number fed at the three meals is divided 
by three to give the average number of rations for the day. 
Where more than three meals are fed, such as midmorning 
and afternoon teas, it is necessary to weight the meals 
according to their relative importance in obtaining the total 
number of rations for the period. 

(5) A measure of the fat lost as waste grease and fat drippings 
not subsequently consumed must be obtained. Unless this 
is an appreciable amount, several determinations may be 
made of the small quantity of fat drippings and fat in plate 
washings; and this value may then be used in all subsequent 
computations. Nonedible kitchen waste such as vegetable 
peeling, bones, cores, and pits from fruit, etc., is weighed 
and recorded. When this contains proportions of poten- 
tially edible food, it should be separated and recorded as 
edible waste. 

(6) During the hours of mess operation, one or more members of 
the survey team must be present to record recipes, method 
of preparation, cooking time, temperature, pH of cooking 
water, amount of water and fat used, seasoning, etc., as well 
as the weights of all issued foods utilized by the cooks as a 
check on the inventory method. 

(7) During the survey, when there is evidence of food waste, all 
plate and kitchen edible food which is discarded, is col- 
lected, weighed and recorded by food item (see Form No. 4, 
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ICNND). This weight of the edible food waste must then 

be converted to the “as purchased” weight. This is done by 

use of the recipe and correcting for moisture gain or loss, 

fat loss, etc. (See example calculation, page 113.) 

(8) During the collection of the dietary intake data, the team 
obtain and record the necessary data on ICNND forms 

Nos. 1 through 5, as required. 

(9) After the supper meal of the last day of the study, another 
complete food inventory is made. 
(10) Calculations to be made: 

(a) Average weight of each food consumed per man per 
day. The gross quantities of food used for the period studied 
are calculated by subtracting the final inventory from the sum 
of the initial inventory amounts plus the daily issues. From 
these gross values are subtracted all edible food items wasted 
or not consumed after conversion to equivalent weights of the 
foods as issued. This yields the total of each food item 
consumed. 

Food item consumed = (Initial inventory + 

issues or purchases) — 

(final inventory +- 

waste) 
The average daily weight of each food item consumed per 
man per day, is then computed by dividing the total weight 
of each food item consumed by the sum of the number of days 
involved, times the average daily number of men consuming 





the food. 
Food item consumed _ Total weight of food item consumed 
permanperday ~~ daysofsurvey X av.no.of men fed dy. 


(6) The average nutrient consumption data are computed 
by the use of food composition data applicable. The United 
States Department of Agriculture Handbook No. 8 (June, 
1950) and No. 34 (1952) and F.A.O. Bulletin, Food Composi- 
tion Tables for International Use (March, 1954) are most 
helpful. In addition to these tables, values for food not listed 
and for vitamin losses during cooking in the local manner, 
should be obtained from the regional scientific literature or 
from local laboratories. Where unusual foods are encountered, 
they should be identified and described. If they contribute 

a significant portion of the ration, arrangements should be 
made to have samples forwarded to ICNND or to another 
laboratory for analyses. 

(c) After the nutrient evaluation of the diet has been made, 
correction for losses of some of the heat labile or water soluble 
vitamins should be calculated. Local data on nutrient cooking 
losses should be used when available. . References and cor- 
rections applied should be documented. (See section V this 
chapter.) 

(d) Where extra food may be obtained outside the mess, an 
estimate as to the amounts and nutritional contributions 
should be made by visiting the nearby post exchanges, can- 
teens, etc., and by questioning the men on food purchased in 
nearby towns. 
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(11) General Forms to be used: 
(a) Survey of Food and Nutrition Services in the Armed 
Forces, form No. 1, ICNND. 
(b) Food Inventory Record, form No. 2, ICNND. 
(c) Recipe—Food Preparation, form No. 3, ICNND. 
(d) Food Waste, form No. 4, ICNND. 
(e) Summary—Nutrition evaluation, form No. 5, ICNND. 


b. Food Preparation and Consumption Method 

This method is very similar to the Food Inventory Method, except 
that the amount of food consumed is determined merely by weighing the 
amounts of each food item used in the preparation of each meal directly, 
rather than by difference, as 1s accomplished by the Food Inventory 
Method. The number of individuals consuming each meal is recorded 
and the average amount of each food item used in the preparation of 
each meal is determined for the survey period. From these data nutrient 
intake calculations are made in the same manner as described for the 
food inventory method. 

This method is suitable particularly for kitchen operations that have 
little variety and relatively simple food preparation practices. This 
method also eliminates the need for survey personnel to record the food 
brought into, or removed from the mess hall. 


c. Food Composite Analysis Method 

For this method, the weight of the prepared food is obtained as it 
leaves the kitchen and the weight of any left-over prepared food, or plate 
waste not consumed, is determined. By dividing the number of men 
eating into the amount of prepared food consumed, the average amount 
of each item consumed per man per meal, is obtained. 

At the same time, aliquots of each container of food prepared (two 
samples per container) are taken at each meal. It is desirable to obtain 
at least six or eight small aliquots of each food item served at the meal. 
These are combined and stored in covered containers on ice or under 
refrigeration until the end of the evening meal each day. 

At that time, the various aliquots are homogenized in a Waring 
Blendor by food items and one-tenth of the amount consumed by the 
average man at each meal is accurately weighed to the nearest tenth of a 
gram on a triple beam balance. This is done for each item served at 
each meal. 

The resulting homogenized aliquots for the various meals during the 
day, representing one-tenth of the amount consumed by the average 
individual, are then combined to form a composite sample for the 
entire day. 

To this, 5 percent oxalic acid is added and the total weight is increased 
to 500 gms. or some other convenient number, by the addition of water. 

At the end of the survey period, equal amounts of each day’s com- 
posite food aliquot are then combined to form a master aliquot for the 
entire survey period.- After the 5 percent oxalic acid has been added, 
these samples need not be refrigerated but should be stored in brown 
glass or plastic bottles with screw-type lids in order to minimize losses 
from oxidation and light, and prevent change in moisture content. 

These samples are then analyzed locally for the critical nutrients 
of interest, or sent back to ICNND or to another laboratory for analysis. 

This method of obtaining nutrient intake data is particularly desirable 
where unusual food items are employed in large quantities. It also 
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provides excellent information to serve as a check on the dietary intake 
data obtained by either of the other two methods described above. 
Furthermore samples may be subjected to assay for nutrients not gen- 
erally considered critical, including various amino acids, vitamins and 
minerals. 


Ill. Procedures for Civilian Dietary Studies 


Obtaining reliable food and nutrient intake data in civilian populations 
is generally more difficult than in armed forces or institutional feeding 
situations, chiefly because the small family unit rather than a large mess 
unit is involved. Although the same procedures may be used, (e.g., 
inventory or daily prepared food aliquot analysis), these methods require 
fulltime participation on the part of survey team personnel for a number 
of days in each kitchen. Hence, in the case of small family units, these 
methods yield data on very few individuals for the time involved. 

A further complication is apparent in the composition of the family 
and the different nutrient requirements for adults, children, infants and 
pregnant or lactating women, which makes it desirable to determine 
average nutrient intake for each of these categories separately. . 

Because of these factors, it has been necessary, in general, to depart 
from the methods mentioned above that give very precise information on 
a few individuals, and adopt procedures that are inherently less accurate 
but include large numbers of family groups. 

In any civilian situation the same rules of courtesy and protocol apply 
that are required in the armed forces. The population must be 
approached through the local government and medical public health 
authorities, and it is necessary to enlist the cooperation and assistance of 
any and all civilian agencies related to social welfare, food rationing 
and distribution, etc. 


1. Faminty Foop QUESTIONNAIRE AND RECORD PROCEDURE 


In populations with an advanced social organization and educational 
level, housewives can be requested to fill in a detailed food use form 
which includes answers to questions on the age, sex, and food habits of 
each member of the family, and the amounts of food purchased during 
a weekly period. In some instances, this can melude the use of a kitchen 
scale for the weighing of food portions by the housewife for each meal. 


2. Recorpine or AcTUAL INTAKE AT MEALTIME BY SURVEY PERSONNEL 


This procedure requires a large number of volunteer workers, usually 
women. A preliminary training period is usually desirable. Sample 
areas are selected and the survey personnel assigned a specific number 
of homes. (See ICNND Forms Nos. 6 and 7.) 


3. Dzterary HISTORIES 


In areas where there is very little variety in food items, or severe food 
shortages, the skilled nutritionist can obtain a series of quite accurate 
daily dietary histories from housewives or cooks, in a relatively short 
time, if representative food items and several different sized portions of 
each are used as visual aids. This requires prior assessment of the food 
types and amounts available in the community and local food habits 
and customs. 


4. Duets In HOSPITAL AND OTHER INSTITUTIONS 


Much vital information may be obtained through close contact and 
study of the hospitals, rest homes, out-patient clinics, orphan homes, 
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insane asylums, child-welfare centers and local physicians, regarding 
specific nutrition problems in special categories, such as the sick, the 
aged, and pregnant and lactating women—groups which are most sensi- 
tive to nutritional deficiency and where difficulties commonly occur 
before the family units are affected. 


IV. Examples of Survey Forms 
Form No. 1 ICNND: Survey of food and nutrition services in the Armed Forces 
TOE Ogre ik Gadig al Riches Steen TO CAMO 5\ecias « acoc ces te aomestae haere 


a. General.—Describe and answer the following: 

(1) Food procurement system. 

(2) Finances of food procurement. 

(3) Ration distribution and issue system. 

(4) Food storage system. 

(5) Are troops employed in food production, especially on a local 

basis? Extent? 

(6) Are troops employed in food processing, locally? 

(7) Food service supervision: 
(a) Schools for cooks and bakers? Manuals or training aids? 
(6) Mess hall—kitchen, preparation, serving. 
(c) Rations—extent to which scales are met. 
(d) Ration supplements and frequency. 
(e) Monetary allowance for ration? How used? 
(f) Welfare funds? Red Cross, ete. 

b. Hospital and Medical 

(1) Dietetic service in military hospitals, describe the following: 
(a) Type. 
(b) Adequacy of service. 
(c) Training of personnel. 

(2) Is a manual used in feeding of sick and wounded? 

(3) Status of nutrition training of medical staffs. 

(4) Summarize reports and collect copies when available, (include 

source). 

(a) Heights, weights and other anthropometric data. 
(b) Surveys of nutrition. 
(c) Casualties and disabilities from malnutrition. 
(d) Special reports on nutrition problems. 


c. Status of Civilian Nutrition (include source and data) : 
(1) Are dependents of soldiers consuming army ration? Secretly 
or openly? 
(2) Is food from civilian sources coming into troops’ hands? 
d. Locally Determined Nutritional Requrements or Standards.—List 
report and summary data available on the following: 
(1) Trainees. 
(2) Combat. 
(3) Bivouac or detention camps. 
(4) Civilian. 
e. Sanitateon—Check and describe the following: 
(1) Cleansing of utensils and messing facilities. 
(2) Water supply—source, treatment, etc. 
(3) Disposal of wastage. 
(4) Inspection of mess. 
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Form No.3 ICNND: Recipe—Food preparation 








WNIN nee erate acta 
Eyewear in de Omar oo Food: ==. so aaah eae ee ee ee eer 
INie@allice fe pou cece oe 4 Native Name United States Name 
Refuse Conversion factor ! 
Ingredients Weight as weight Raw Edible Cooked Cooked weight to 
purchased (percent) weight weight weight “as purchased” 





























| 
| 
| | 














Description of preparation: (Give actual recipe, including cooking time, method of cooking. Time 
prepared—time served, number of men for whom prepared, etc.). 


Notes on Calculations 


In both the (a) Food Inventory Method and the (b) Food Prepara- 
tion and Consumption Method, it will be necessary at times to convert 
cooked foods to the “raw” or ‘‘as issued” basis and to determine the 
quantities of the ingredients in various cooked, mixed foods. For single 
food items, this can be calculated from the raw and cooked weights. For 
mixed dishes, the recipe giving the quantity (weight) of each item used 
and the final cooked weight must be obtained. 

The following example illustrates the type of calculation which may 
be required: 




















Percent in 
Potatoes, hashed brown Grams Pounds cooked 
product 
Weight of unpeeled potatoes... occ ce ee eee es nen eee 36,350 SOOT.) Cl. eas meen 
Weisht of pecled potatoes... 3.4... ons cn es mane ae eeu ace 27,310 60.15 91.5 
IWieielit ofshat acho IPSs +c ,st.e.s co vee tienen eros in hanes are cre 2,550 5.61 8.5 
Potal weight (uncooked) ci... 2 ss hs as eg ee 6 en re 29,860 65.7 Gin Sil sca eee eee 
otal weiaehts(cCooked) aes ..ice cass e cedeis eo oa we Ree 25,630 SOLO ms Laken ee 





1 Note.—See sample calculation page 113. 
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Total amount cooked (25,630 gms.) was served. 
Plate waste and leftovers discarded = 5,090 gms. or 11.21 lbs. 
Raw equivalent is obtained by: 
Total weight (uncooked), 29,860 «x wt. of cooked discards, 5,090 = 5,930 gms. or 
Total weight (cooked), 25,630 13.1 Ibs. 
Weight of raw, peeled potatoes discarded = 5,930 X 915 = 5,426 gms. or 11.9 lbs. 
Weight of raw fat drippings discarded = 5,930 X .085 = 504 gms. or 1.1 lbs. 
36,350 1.33 
ara °F 
Weight of potatoes (as issued, discarded) is 11.9 X 1.83 or 15.8 lbs. 

Prepared dishes containing more ingredients are calculated in the same manner. 


Form No. 4 ICNND: Food waste 





Factor for converting raw peeled potatoes to “as issued” is 
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DAR ea ote c incor ane eens BRIE Number servediscr ew esortes err ions 
PRO A eine ti cote te wis oe oreenetiaa erate 
Edible Food 
‘Total foods 
Plate waste, Kitchen waste, Ingredient Conversion wasted, 
Food total pounds total pounds list factor to pounds (kgs.) 
(kgs.) food (kgs.) food (from recipe) “as purchased’”’ as purchased 
i 
| | 
| 
| | 
! 
| | 
a 
7] 
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Form No.6 ICNND: Family food record 1 
ate ECONO hk 60 bos +s oe a eee 


Number and ages of dependents: 


























Wife: Age...... Others: 
Children: Boys:5 2... UICC Disge geae eee Adults... 2: Dt a eter tee 
Girise: to5" JCC eee Children, (>. Ages... .. st 
Total Family Income, Monthly...... Daily. F ood: Cost.c 218s e es. : 
ONE-DAY RECORD =F 
Amounts— 
Menu for the day Home Received Total Remarks: 
Bought produced free quantity Cost Snacks 
Breakfast: 
Lunch: 
Supper: 
MRO ea leper Pen tee sec eRa a terete ey creates Meee ae foto gc Secvaias evra elses tawe 





1 Reproduced by courtesy of the Philippine Institute of Nutrition. 
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Form No. ? ICNND: Family food record—Food intake pattern 





How often used 


Food item Remarks 


$$ | — —$————— | —— —— | | | _ eeeeeseesésS—EEN" = 


Vegetables: 
Leafy and yellow 
Legumes 
Others 








Fruits: 
Citrus fruits 
Others 








Fat-Rich Foods: 
Butter or margarine 
Coconut 
Others 











Protein-Rich Foods: 
Milk 
Meat 
Poultry 
Fish 
Shellfish 
Liver 
Variety meats 
Dried beans 
Eggs 
Cheese 


Cereals & Tubers: 
Rice 
Corn 
Others 




















Noodles, ete. 

Prepared desserts (cakes, 
ice cream, etc.) 

Candy 

Soft drinks | 

Miscellaneous 
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V. Average Percentage of Nutrients Lost During Cooking ! 

















Ascorbic 
Thiamine Riboflavin Niacin acid 
NBIC Shon NE CUR eat clea RO ae OR, ca ae ede 35 20 Dir as VMAS see dy cuaey, 
INeats PlustaripOInes sa. .as0ea.en.cee.08 0. PAS) 5 LON, Povale ete t eae 
EDS WoW NAC eL STodee en chore hon ar cust Siar Maes Gree & 25 10 OW ae tace ee eucata ae 
(WET en leper eh hte nie ore eevvalsaesie eta. Scala hrc 10 0 LORS Seek oer 
SRAM OSHA ete et eee hone aes ae ho oe 20 0 Qre sy ral ce enone 
Vegetables—leafy green and yellow.......... 40 25 20 60 
AROTNATOCS entree ttn co wane ona shee hekels 5 5 5 15 
Wegetablesmother.nic cies tics fh eg see ees 25 15 25 60 


FRO CALOCS ret need ae eae cuca ee 40 25 25 60 





1 Based on good cooking practices with United States Army ration components. For individual 
foods in some of the food classes the loss may be considerably greater or less. These estimated 
average cooking losses are useful as guides but may not necessarily apply when cooking practices 
and conditions (e.g. pH) differ greatly. It is preferable to use local values where available and 
reliable. Department of the Army Technical Manual, TM 8-501, ‘‘Nutrition’’, September 1949, 
table II, p. 19. 
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CHAPTER 6 


Suggested Interpreteve Guzde 


|. Introduction 


This chapter includes suggested guides for interpretation of biochemical, 
dietary, and clinical data. (Height-weight standards are discussed in 
chapter 3.) These guides are not to be interpreted as standards or rigid 
nutritional allowances. The primary purpose for this chapter is to per- 
mit a more uniform interpretation of the data collected among the survey 
teams. 


The general objectives of a nutrition survey are to determine the 
average dietary intake and the incidence of clinical signs (physical and 
biochemical) which are related to suboptimal nutrition. This combined 
approach to the problem gives more meaningful information than any 
one approach taken separately. It must be realized that dietary data 
represent only the situation at a given, limited time. Seasonal foods 
and other variations in dietary intake might alter significantly the 
nutritional status of the individual. The physical signs in conjunction 
with the biochemical findings represent the results of dietary habits of 
long duration, and provide a means for estimating the proportion of 
the population with suboptimal nutrition. 


In interpreting the significance of the physical findings, there are 
several factors which must be kept in mind when dealing with relatively 
mild deficiency states. Almost any population group, even a well 
nourished one, will show a low incidence of most of the physical signs 
listed. Even though the average intake of a nutrient may be adequate, 
there will be individuals with higher requirements, or individuals who 
consume less than average amounts and thus are deficient or borderline 
with respect to the nutrient. Few, if any, of these physical signs in mild 
form are “specific” or “diagnostic” of a particular nutrient deficiency 
since they can be produced by nonnutritional factors or by any one of a 
group of nutrient deficiencies. Certain of the physical signs are looked 
for not because they have specific importance in predicting nutrient 
deficiency, but because they have some relationship to general health 
status, with possible secondary nutritional implications. Furthermore, 
it is known that physical signs of nutrient deficiencies come and go, often 
unpredictably, in mild deficiency states. In spite of these limitations, it 
is well established that the incidence and severity of these physical 
signs in population groups has a diagnostic significance as to the average 
nutritional state of the group, especially when considered collectively 
with dietary and biochemical data. 
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ll. Biochemical 


1. SUGGESTED GUIDE TO INTERPRETATION OF URINARY VITAMIN 
EXCRETION Data—ADULT MALES 

















Deficient Low Acceptable High ! 

N’Methylnicotinamide: 

IN GY/ GOWNS uate. ate nee <)2 0.2—0.59 0.6—1.6 1.6 

mg/gm creatinine......... <= (ra 0.5—1.59 1.6—4.3 34153 
Riboflavin: 

mee/6) hours).-5 7-55 2. ce <10 10—29 30—100 >100 

mcg/gm creatinine........ <27 27—79 80—270 Py7h0) 
Thiamine: 

mieg/GunbOUrsincetaae ies Se. <10 10—24. 25—50 >50 

mcg/gm creatinine........ <27 27—65 66—130 >130 








1 High: This term is used here in the sense of ‘‘high’’ for the prevention of recognizable clinical 
deficiencies or definite biochemical evidence of deficiency. Good or satisfactory would be advocated 
by many to replace this term. Nutrient consumption and biochemical values in the “high” range 
will be found in many countries which enjoy a high level of health and productivity. However, the 
precise health advantages which attend these ‘“‘high’”’ levels are the subject of much difference of 
opinion and little conclusive evidence. 


The urinary values indicated above are based on an average creatinine 
coefficient of 23 and a 65 kg. man who would be expected to excrete 1.5 
gm. of creatinine daily. 


a. N’Methylnicotinamide 


REFERENCES 


Goldsmith, et al., J. Nutr., 56: 371, 1955. 

Frazier, E., Prather M., and Hoene, E., J. Nutr., 56: 501, 1955. 

Perlzweig, et al., J. Nutr., 40: 453, 1950. 

Handler, Zeit. fur Vitaminforshung, 19: 393, 1948. 

Unglaub, W. G., and Goldsmith, G. A., in: U. S. Quartermaster Food and Con- 
tainer Inst. for the Armed Forces, Chicago, Surveys of Progress on Military Sub- 
sistence Programs, Series II, No. 2: Methods for Evaluation of Nutritional Ade- 
quacy and Status, NAS-NRC, Washington, D. C., pp. 73-75, 1954. 


N’Methylnicotinamide (NMN) and the 6-pyridone of N’methylnico- 
tinamide (6—P) are the principal urinary niacin metabolites. Usually 
they are excreted in approximately equal amounts, although often there 
is sightly more 6-P. There is some evidence that the excretion of 6-P 
declines somewhat faster on a deficient diet than does NMN but this 
difference does not appear to be large and is not consistent. The assay 
procedure for 6—-P is considerably more cumbersome than for NMN. 
Hence, only NMN assays are recommended. 

It should be noted that some people in the post-absorptive state 
excrete little or no NMN. An unexpectedly large excretion of NMN is 
frequently observed in prolonged fasting, in patients with wasting dis- 
eases and in subjects in negative nitrogen balance. 


b. Riboflavin 
REFERENCES 


Unglaub and Goldsmith in: Methods for Evaluation of Nutritional Adequacy 
and Status, pp. 72-73. 

Goldsmith, G., Federation Proc., 8: 553, 1949. 

Lowry, O..H., Physiol. Rev., 32: 431, 1952. 

Horwitt, M. .K., et al., J. Nutr., 41: 247, 1950. 

Jolliffe, N., and Tung, T. C., Nutrition Status Survey of the Civilian Population 
of Formosa, Reprint from Metabolism, vol. 5, No. 3, pp. 309-327, May 1956. 

Sinclair, H. M., Vitamins and Hormones, VI: 154, 1948. 

Aykroyd, W. R.., et al., Canad. Med. Assoc., 60: 1, 1949. 


The urinary excretion of riboflavin is quite variable and caution must 
be exercised in interpreting results. Riboflavin output is increased in 
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acute starvation, in negative nitrogen balance, after certain antibiotics 
and in certain disease states. 

The guide levels suggested would be considered low according to 
Jolliffe and Tung’s (5) results in children, according to the Oxford 
standards (Sinclair, 1948) and the Newfoundland study (Aykroyd, 
1949). These studies indicates that <200 meg./gm. of creatinine would 
be an excretion level below which clinical signs of riboflavin deficiency 
could be expected. However, other studies conducted under metabolic 
ward conditions (Horwitt, 1950), analyses of random urine samples 
(Lowry, 1952), and other studies (Goldsmith, 1949), indicate somewhat 
lower levels. Since the Newfoundland study indicates that children 
excrete two to three times as much riboflavin as adults (when the results 
are expressed in terms of urinary creatinine), and since these guides are 
designed specifically for young adult males, the lower levels listed are 
recommended until experience may confirm or disprove them. 


c. Thiamine 
REFERENCES 

Unglaub and Goldsmith in: Methods for Evaluation of Nutritional Adequacy 
and Status, pp. 69-71. 

Jolliffe and Tung, op. cit. 

Aykroyd, et al., op. cit. 

Sinclair, op. cit. 

Salcedo, J., et al., J. Nutr., 36: 561, 1948. 

Louhi, H. A., et al., J. Nutr., 48: 297, 1952. 

Butch, ..8., et.al, J. Nutr., 46:-239) 1952. 


The excretion of thiamine is to a considerable extent a characteristic 
of the individual. Thiamine excretion correlates well with dietary intake 
but not too well to deficiency states in individuals except at the very 
low ranges. 


2. SUGGESTED GUIDE TO INTERPRETATION OF BLOop DATA 
Younc ADULT MEN 











Deficient Low Acceptable High 
Hemoglobin gms/100 ml.: 
Seagbevelei ss catun.% Ss hes a7s <12.0 12.0—13.9 14.0—15.0 >15.0 
S000 ft) GoOOl ME) 2. 2s <1253 12.3—14.2 14.3—15.6 >15.6 
ZA000Ft- 1 (SO0PNIE) a sees oe <13.3 13.83—15.4 15.5—17.2 >17.2 
14,000 ft-(4500 M.)....... <14.4 14.4—16.7 16.8—19.0 >19.0 
Hematocrit (PCV) in percent: 
DEA EGVEls ota ence ot ets <36 36—41 42-45 >45 
5000s GS00OME)j......- <38 38—43 44—47 >47 
12,000 ft. (3700 M.)....... <42 42—48 49—56 >56 
14,000 ft. (4500 M.)....... <46 46—52 53—65 >65 
Total plasma protein: 
CLEP) AWoems/1lO0:ml!:........... < 6.0 6.00—6.4. 6.5—7.0 = 120 
Plasma ascorbic acid: 
fae POO emi tests 5 ateis.e x aches < 0.1 0.10—0.19 0.2—0.4 > 0.4 
Plasma vitamin A: 
mee MOO mls. okie asks eee <10 10—19 20—50 >50 
Plasma carotene: 
INCL ALOOMal ae ats 6 sien ciel sarees (?) 20—39 40—100 >100 


1 See notes on total plasma protein. 
2 See notes on carotene. 


a. Hemoglobin and Hematocrit 


REFERENCES 
Sinclair, op. cit. 
Bessey, O. A., and Lowry, O. H., Meals for Millions, New York State Joint. Legis- 
lative Committee on Nutrition, Legislative Document No. 61, p. 175, 1947. 
Wintrobe, M. M., Clinical Hematology, Lea and Febiger, 1942. 
Hurtado, A., Merino, C., Delgado, E., Archives of Int. Med., 75: 284, 1945, 
Cannan, R. K., Science, 122: 3158 p. 59, 1955. 
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The proposed guides are derived entirely from studies with Occidental 
races. Nutritional deficiencies should be suspected if more than 3 per- 
cent of a population group showed hemoglobins of 12 gm. percent or less 
at sea level. However, possible effects of customary altitude, parasitism, 
race, climate, etc., must be considered in interpreting results. 

The standards are for adult men only. Adult women normally have 
hemoglobin levels 1 to 1.5 gm. lower than men. Children below age 14 
also have hemoglobin levels 1 to 2 gm. below these levels. 

According to Wintrobe, normal young males should show an average 
hemoglobin of 16.0 gm. (range 14-18) with an average hematocrit of 
47 percent (a range of 40-54 is considered normal). However, most 
surveys of adult men have revealed an average hemoglobin in the range 
of 15—-15.5 gm. 


b. Total Plasma Protein 
REFERENCES 

Same as for Hemoglobin and Hematocrit. 

Aykroyd, et al., op. cit. 

Williams, H. ae et al., J. Am. Diet. Assoc., 27: 215, 1951. 

It should be aie iared that nutrition surveys of some malnourished 
population groups have shown normal total serum protein values but 
abnormal albumin-globulin ratios (e.g., an increase of globulin above 
normal). The levels specified assume a normal A/G ratio. If protein 
malnutrition is suspected in a population group with total serum protein 
in the normal range, measurement of serum albumin is indicated. 


c. Plasma or Serum Ascorbic Acid 
REFERENCES 

References 1 and 2 under Hemoglobin. 

Aykroyd, et al., op. cit. 

Williams, et al., op. cit. 

Clayton, M. M., et al., Bull. 516, Maine Agric. Exp. Station, Univ. of Maine, 
Orono, Maine, May, 1953. 

A plasma or serum ascorbic acid level of <0.1 is compatible with a 
diagnosis of scurvy but not diagnostic. In clinical scurvy the level is 
usually about zero. Surgery, trauma, stress and many factors other 
than deficient diets may reduce serum ascorbic acid. Serum ascorbic 
acid does correlate fairly well with diet intake in groups of people, how- 
ever. The level of ascorbic acid in leukocytes is a better indicator of 
clinical deficiency than is the plasma or serum level. 


d. Plasma or Serum Vitamin A 
REFERENCES 

References 1 and 2 under Hemoglobin. 

Aykroyd, et al., op. cit. 

Williams, et al., op. cit. 

Clayton, et al., op. cit. 

There is little agreement on desirable levels of vitamin A. However, 
levels above 30 meg. are usually accepted as representing good levels. 
Five percent of subjects with levels below 10 meg. or 15 percent of 
subjects below 20 meg. would suggest probable vitamin A deficiency. 


e. Plasma or Serum Carotene 
REFERENCES 


References 1 and 2 under Hemoglobin. 

Williams, et al., op. cit. 

Clayton, ‘et al., op cit. 

Gillum, H., Morgan, A,, and Sailer, F., J. Nutr., 55: 655, 1955. 
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No deficiency level of carotene can be specified although the plasma 
or serum level of carotene correlates very well with dietary intake but 
has no diagnostic significance as to vitamin A deficiency. The guides 
suggested must be regarded as being very tentative. They are consider- 
ably lower than recommended by Bessey and Lowry and by Sinclair, 
but fit fairly well with the data of Willams et al., and Clayton et al. 
On the other hand, Gillum et al., in presumably well nourished older 
men, found a distribution of carotene values from 25 to 405 meg./100 ml. 
with means of 111-130. 


Ill. Dietary 


1. SUGGESTED GUIDE TO INTERPRETATION OF NUTRIENT INTAKE DATA 








~ Deficient Low Acceptable High 
INiacinmeme/daynn. ese. ees <a) 5—9 10—15 >15 
RiboOla vane dave sewse ae <a()adi 0.7 —1.1 1.2—1.5 >1.5 
Thiamine, mz/1000 Caliah ccaek <0.2 0.20—0.29 0.3—0.5 >0.5 
Ascorbic Acid, mg/ ais BS See <10 10—29 30—50 >50 
Vitamin A, I. U ATAG Naat Razer, Ba ee <2000 2000—3499 3500—5000 >5000 
Calcium, gm/day Bic eee hain fa a <0.3 0.30—0.39 0.4—0.8 >0.8 
Tron, mg/ CAVA aes LS eids Joucd <6.0 6—8 9—12 >12 
Protein, (RTI) ICS EN a wR te te <0.5 0.5 —0.9 1.0—1.5 >1.5 
Calories see old Grbrd, Blorote EA Sire or etl aa oe ne BRAS eee a Sk ae Awe Aol aren ee Ba Geran Pel nee eee eee 





These guides are intended to apply to 25-year-old physically active 
males of 67 inches (170 em.) in height and 143 pounds (65 kg.) in weight 
living in a temperate climate and consuming a varied diet. The quan- 
tities specified should never be considered as inflexible “requirements.” 
In interpreting nutrition surveys of population groups, average values 
falling in one or another of the above categories conceal the fact that 
some individuals will receive more and others less than average. In 
addition, it is known that there is much variability from one to another 
individual in their requirements for various nutrients. Variations in body 
size, activity, climate, types of food available, and other factors modify 
requirements and, consequently, interpretation of survey data (see notes 
for each nutrient). 

The nutrient content of food may be altered materially during food 
preparation, a fact which must always be considered in evaluating 
dietary intake data. 


a. Niacin. 


The requirement for niacin is usually about 10 times that of thiamine 
in both man and animals. Pellagra has been produced with diets contain- 
ing less than 7.5 mg. of niacin (and very low in tryptophan) but pel- 
lagra has been prevented with diets supplying about 5 mg. of niacin per 
day when good sources of tryptophan were present. Evidence of tissue 
unsaturation has been found with diets supplying up to 8-10 mg. of 
niacin (and also low in tryptophan). It seems clear that both niacin 
and tryptophan in diets as well as the level and type of protein must be 
considered in estimating niacin adequacy. Sixty mg. of tryptophan can 
be considered as roughly equivalent to 1 mg. of niacin. The availability 
of niacin in various foods and composition of diets may also influence 
apparent niacin requirements. 
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b. Riboflavin 

Riboflavin requirements are apparently not influenced by caloric 
intake or muscular activity. Clear-cut deficiencies have been produced 
experimentally with dietary intakes below 0.6 mg./day, possible signs 
of deficiency with intakes less than 0.9 mg. daily, and evidence of tissue 
unsaturation at levels below 1.3 mg. daily. The dietary requirement for 
riboflavin may be influenced by environmental factors such as sunlight, 
and by the efficiency of utilization of riboflavin from various types of 
foods. 


c. Thiamine 

Thiamine requirement is usually considered to be related to the total 
calories consumed. Clear-cut deficiencies have been produced with die- 
tary intakes of less than 0.2 mg./1000 Cal. Evidence of tissue unsatura- 
tion has been found with intakes of 0.8 mg./1000 Cal. Intakes of 0.3-0.5 
mg./1000 Cal. would be regarded as acceptable. 


d. Ascorbic Acid 


There seems little doubt that daily diet intakes of 10 mg./day of 
ascorbic acid, will prevent scurvy in most adults and that 30 mg./day is 
a reasonable level to prevent signs of scurvy. Whether higher dietary 
levels of ascorbic acid serve a useful function is an unsettled issue. 


e. Vitamin A 

Vitamin A requirement is proportional to body weight. Levels of 
intake which provide 20 International Units (6 meg.) of preformed vita- 
min A per kg. of body weight daily, or 40 International Units (24 meg.) 
of beta-carotene will meet minimal requirements. The values in the 
table represent vitamin A “activity” and assume a diet providing 14 
preformed vitamin A and % as beta-carotene. The availability of 
carotene in different types of foods varies considerably, and its utiliza- 
tion may be influenced by the other dietary constituents such as the 
amount of fat. 


f. Calcium 

Calcium balance can be attained with intakes of as little as 0.3 gm. 
daily. Adaptation to low calcium (and to high calicum) diets is a well- 
known phenomenon. Diet intake figures must be evaluated in the light 
of traditional diet and evidence of calcium inadequacy such as bone 
demineralization. In evaluating calcium intakes, consideration must be 
given to sources of calcium such as drinking water, salt and calcium 
compounds used in processing foods. 


g. Iron 

In normal males, the daily loss of iron from all sources approximates 
1 mg. Since the efficiency of absorption of dietary iron is usually less 
than 10 percent, a daily intake of 9-12 mg. should be realistic. There 
is excellent evidence that normal males can be maintained on much 
lower intakes. However, in dealing with groups where parasitism may 
be high, and where the need to regenerate blood may be a matter of 
considerable practical importance (in military forces), the need for 
dietary iron may be increased. 


h. Protein 


An intake of 1 gm. of protein per kg. of body weight should be re- 
garded as a practical and realistic minimum when dealing with popula- 
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tions where a high proportion of the protein will come from nonanimal 
sources. Cereal proteins are often deficient in certain essential amino 
acids, especially lysine, methionine and perhaps threonine. Nitrogen 
balance and health, insofar as it can be measured, can be maintained 
on strict vegetarian diets if the quantity and variety of protein is suf- 
ficient. It is well known that nitrogen balance can be attained with 
diets providing as little as 20-30 gm. of protein daily. However, nitrogen 
balance does not necessarily reflect all the functions of protein in main- 
taining normal metabolism and health. The level of protein in diets 
should provide some margin for variations in individual requirements 
and to facilitate repletion of protein stores after nitrogen loss due to 
injury, disease or temporary diet inadequacies. The protein levels 
specified assume that caloric needs have been met. 


1. Calories 


The only certain method of assessing caloric adequacy is to measure 
the number of calories necessary to maintain desired body weight and 
necessary levels of physical activity over an extended period. A young 
male of the indicated height, weight and age, living in temperate climate 
(mean annual external temperature 10° C.), who is fairly active phys- 
ically, being neither sedentary nor engaged in hard physical labor, and 
who is assumed to engage in a moderate amount of outdoor recreation, 
will probably require about 3,200 calories. This level is probably 
excessive for urban ‘white collar” workers. 

Calorie requirements are influenced by several factors for which 
adjustments can be calculated. 

(1) Body Size 
Calorie requirements increase with body size and can be pre- 
dicted from the formula: Calories for men = 152 (W,,°-*?). 
Thus, 25-year-old men of 50, 60, 70 and 80 kg body weight 
would require 2,600, 3,000, 3,400 and 3,700 calories respectively. 
Expressed in pounds and percent, men who differ from the 
reference man in body weight would need: 


Percent of 
Weight in pounds standard allowance 
105 80 
124 90 
143 100 
163 110 
183 120 


These adjustments should be made in terms of desirable 
body weight if there is clinical evidence or other measurements 
to indicate significant over- or under-weight. 


(2) Climate 
Calorie intake should be increased 3 percent for every 10° C. 
decrease in mean annual external temperature from the refer- 
ence point of 10° C. and vice versa for increases In mean annual 
temperature. 
(3) Age 
Calorie requirements decrease approximately 5 percent for 
each decade after age 25. 
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(4) Physical Activity 

This is the principal factor causing variation in caloric needs. 
Caloric levels may have to be increased as much as 50 percent 
for the heaviest sustained work. This is probably about the 
maximum (a total of 4,800 calories) for a 65 kg. 25-year-old 
man. Most often an increase of 20-25 percent (3,800-4,000 
calories) will provide adequately for heavy work. On the 
other hand, truly sedentary 25-year-old men will probably 
require only about 2,500 calories. The lowest level for ex- 
tremely sedentary persons is about 1.2 * basal metabolism. 


(5) Other Factors 
There are many factors which may be characteristic of a 
certain culture such as the use of labor-saving devices, types 
of physical recreation and perhaps differences in physical effi- 
ciency in performing certain tasks which must be considered 
in estimating requirements. 


IV. Clinical Data 


1. SucGcEstep GUIDE FOR INTERPRETATION OF CLINICAL FINDINGS IN 
RELATION TO DIETARY AND BIOCHEMICAL Data! 


Nutrient Clinical sign Abnormal 
Calories: 
Obesity Skin Thickness: 
SCapulacwert es. faba. en Over 30 mm. 
Mowercamillaey se aa cto Over 25 mm. 
Height-weight tables............. Over 10 percent. 
Leanness Skin Thickness: 
Scapulae Under 8 mm. 
Hower axl laeniee eee Under 8 mm. 
Height-weight tables............. Under 10 percent. 
Protempe - cs Mor he Wependent edemay «2. sso 5040 ke Over O percent under age 50 in ab- 
sence of beriberi and starvation. 
WAGAIMIT CATS A, coe) viemeqrrere rere Follicular keratosis of arms....... Over 5 percent in adults. 
iia IMiiVve eyes Ae SEITE ae Absent Achilles tendon reflexes....| Over 1 or 2 percent. 
INTACIM =o. cou ctr i o E SErcee re Tongue lesion more advanced than | Over 5 percent. 
hypertrophy of papillae at tip. 
Reddened’ Honmeues.)s. 7.2... 6.238 Over 1 or 2 percent. 
Pellagrous dermatitis, ........... Over O percent. 
[RU OOMENTIN sy cab oro oodoog ooK Angular stomatitise sss... 0..6 6 os Over 5 percent in nondenture 
wearing population. 
Conjunctival hyperemia (cireum- | Over 5 percent. 
corneal injection). 
INiagenta; COnSUC =. aa) sain. eee Over 0 percent. 
ASCOnbDICFACICe =e eerie Red hyperemic gums... <i. ae Over 5-10 percent (in adults). 
Pernitolliculosisnn «0 cae ace Over O percent. 


Adapted from Jolliffe, N., ‘Methods for Evaluation of Nutritional Adequacy and Status’’, Edited 
by H. Spector, M. S. Peterson and T. E. Friedemann, Dept. of the Army, Office of the Quarter- 
master General, p. 201, December 1954. 


11t should be obvious that these guides are designed for population group surveys since the 
presence of any one of the clinical findings may have significance in individuals. 
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CHAPTER 7 


Economics and Agriculture 


l. Introduction 


General information on population, economic conditions, food balances, 
and the contribution of agriculture to the national economy is needed 
to make practical recommendations for improvement in the nutritional 
status. Data on supplies and disappearance of various foods on a per 
capita basis, if reasonably accurate, indicate in a general way what 
foods are consumed in relatively large or small quantities, as well as 
the average level of food consumption. Data on living costs (particu- 
larly food prices) and the purchasing power of consumers indicate pos- 
sibilities and limitations in increasing food purchases as a means of 
improving diets, especially among low-income groups. Food subsidies 
may be indicated as a means of improving diets, but the feasibility of 
such a program would depend on Government policy and the avail- 
ability of funds. If additional imports of food are required, the avail- 
ability of foreign exchange and the effect of such a program on the 
national economy are of vital importance. Available foods from other 
countries, including surpluses that may be obtained at bargain prices, 
need to be examined in relation to nutritional requirements for troops 
and civilians in the country under study. 

If additional food is to be grown, more land or fertilizer probably 
will be needed. Unless more land can be brought under cultivation, 
increases in the area devoted to food crops will require reductions in 
land devoted to other crops. Improvements in dietary patterns may 
be indicated, but recommendations as to what can or ought to be done 
need to take account of the economic potential as well as the customs 
and traditions in a region. 

The general information and statistics listed in this outline, in so far 
as possible, should be tabulated and summarized before undertaking the 
field survey. Supplemental information of a qualitative nature and 
more details on the areas surveyed should be obtained from informed 
people at the seat of government, at agricultural colleges, and by inspec- 
tion of representative farming areas. References on the sources of 
information should be given. If one is to spend but a few weeks in a 
country, the time should be spent in survey work that cannot be done 
elsewhere, rather than in tabulating and summarizing data that are 
readily available from documentary sources. Among the problems for 
an agricultural economist to investigate are weakness in present prac- 
tices and prospects for expanding the production and distribution of 
foods, especially “protective” foods, such as animal products, fruits and 
vegetables, by: 

More efficient use of land and other resources. 

Improving the quality and marketability of farm products. 
Reducing food losses, spoilage and waste. 

Inter-area surface and air transport of seasonal surpluses. 
Providing technical assistance. 
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The agricultural economist should be prepared to review and evalu- 
ate the agricultural and economic aspects of suggestions or recommenda- 
tions by clinicians for improving the nutritional status. 


Il. General Population and Economic Aspects 


1. PopuLATION CHARACTERISTICS 


The objectives of this section are to obtain data on population seg- 
ments and to establish occupational classification of the population. 
These data are essential in estimating the nutritional status and food 
requirements for any area in question. 


a. Total Population at Last Census and/or Recent Estimate by State 
or Province 
(1) Population density. 
(2) Annual population growth. 
(3) Age distribution by groups. 
(4) Occupational composition. 
(a) Industry.—Describe degree of mechanization and modern- 
ization. (Purpose is to obtain estimate of energy 
expenditure. ) 





Percent Work hours 
or number per week 





Mianitactuninne <2. sisce.d. oc x cyelaver ices, crete oe ont Otek © sae aha auicie elnd lie ehaee ics ean clanie ete aes | sendin: pees eee 
WOMIMETCE hissfe Se Shee Oe Se 5 Oe NS ce oS Ee Sees SE Be Sa oe ed ee ee ee 
"ERAS OTUAELO Ts 5s hah archey coat aie taka oR ee Ret, Gea EES stag Giallo SS ene all ea oe ce 
Government and: Professional oe cyccia sho cael ean 0 aise ooo Ousea re el eicre ee A NER oe ell nee eerie ee teen 


(b) Tables of work or labor categories. 
(c) Refugees and orphans. 


b. Principal Religious Faiths and Proportion of Each in Population 


c. Educational or Literacy Level Attained by Majority (if indicated, 


give information separately for different segments of population, 
for example, farm or rural and urban population. ) 


Adults Youths 
Men Boys 
Women Girls 


d. Agencies and Media for Dissemination of Information 


e. Languages and Their Relative Importance 
Spoken. 
Written. 


2. NationaL [Ncom#, Prices, WAGES 


The objective of this section is to obtain actual and relative statistics 
to indicate trends and the current economic situation. 
a. Gross National Product—Total and Per Capita (specify year.) 
(1) National income from agriculture, mining, manufacturing. 
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. Production 


(1) Index numbers of volume 
(a) Agriculture. 
(6b) Mining. 
(c) Manufacturing. 

(2) Electric power—million kwt. 


. Prices—National and Selected Area Averages 


(1) Prices received by producers for major farm products. 
(2) Wholesale price of major food and agricultural products. 


(3) Retail prices of principal foods and other major cost-of-living 
items. 


(4) Index numbers of prices and living costs in recent years. 
. Wages and Employment 


(1) Wage rates and monthly earnings in major occupations. 
(2) Unemployment—nature and magnitude. 


3. COMMERCE AND FINANCE 


. Annual Exports and Imports—Quantity and Value by Groups and 
Major Individual Items - 

(1) Foods. 

(2) Animal feeds. 

(3) Industrial crops, such as fibers and tobacco. 

(4) Fertilizer. 

(5) Other. 

(6) Total (value and index number of volume). 


. Foreign Trade—Value by Country and Area 
(1) Destination of Exports. 

(2) Source of Imports. 

. Foreign Exchange 

(1) Dollar rates. 

(2) Controls and availability. 

. Credit Facilities and Interest Rates 


. Central Government Finances 
(1) Revenue. 

(2) Expenditures. 

(3) Surplus or deficit. 


4. ‘TRANSPORTATION FACILITIES AND SERVICES 


Mileage, general location, and nature of services of: 
(1) Roads. 
(2) Rajulroads. 
(3) Navigable waterways. 
(4) Air Transport. 
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ill. Agriculture 


1. PRopDUCTION 
a. Land Utilization 


(1) Area. 
(2) Agricultural land. 
(a) Arable land. 
(6) Meadows and pastures. 
(3) Potentially productive land. 
(4) Agricultural land per capita. 
(5) Group distribution by size of farms and farm families. 


b. Average Rainfall and Temperatures by Month and by Region 


c. Annual Production 


(1) Yield per acre and return to producers for major crops: grains, 
legumes, roots, other vegetables, and fruits. 

(2) Population of various types of livestock. 

(3) Production of meat, poultry, eggs, milk, cheese, fish and other 
products. 

(4) Plant and animal diseases and pests, their significance and the 
effectiveness of control measures. 

(5) Power—types and relative importance. 


d. Types of Production 


(1) Extent of large scale production. 

(2) Home food production, practice of home gardening, raising 
poultry and other small animals, large meat animals, fish 
ponds, ete. 

(3) Use of uncultivated or naturally occurring indigenous foods, 
for example, berries, nuts and fruit. 


e. Description of Special Situations and Problems Affecting Agricultural 
Production 


(1) Crop and livestock practices. 

(2) Types of implements used. 

(3) Land tenure systems and land rents. 

(4) Labor supply and employment. 

(5) Agricultural credit, taxation. 

(6) Government policy and assistance in agriculture. 


2. MARKETING 


a. Organization of Marketing Services 
(1) Cooperatives or associations. 
(2) City markets (private). 
(3) Government markets (controlled). 
(4) Transportation of food and feed within the country. 


b. Storage in Granaries, Refrigerators, Other Places 
(1) Large scale. 
(2) Home or farm. 
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3. OUTLOOK FOR PRODUCTION AND INTERNATIONAL TRADE IN FOODSTUFFS 
IN AN EMERGENCY OR DISASTER 


United States aid programs are designed to strengthen the defense 
capability as well as the economy of the recipient country. Conse- 
quently, an evaluation, at least on a qualitative basis, should be made of 
the following factors: 

(1) What changes could be effected within a year or two so as to 
increase or maintain food production during an emergency. 


(2) What changes might be required under emergency shortages of 
fertilizer, pesticides, ete. 


(3) Vulnerability of food supply. 
(a) To local emergencies. 
(6b) To a general widespread emergency. 
(c) To floods, drought, fire or other disasters. 


(4) Dependence on imports of food from the U.S.A., from the other 
free-world countries. 


(5) Food surpluses, if any, available for transfer to deficit areas. 


4, Foop CoNSUMPTION 


The major food groups customarily used in food balance summaries, 
should be broken down into individual components where these differ 
markedly in nutritional value. For example, the roots and starchy 
vegetables should be distinguished from green or leafy vegetables since 
the former are poor in nutrients and the latter are generally valuable 
supplementary foods. The reliability of food balance sheets should be 
checked. 

The latest available data on national and regional bases should be 
compiled on per capita consumption of the principal individual foods 
and the major groups of food such as: 


(1) Grains. 

(2) Pulses. 

(3) Roots, tubers and starches. 
(4) Sugar. 

(5) Oilseeds. 

(6) Oils and fats. 
(7) Vegetables. 

(8) Fruits and nuts. 
(9) Meats. 

(LO) fish. 

(11) Milk products. 
(12) Eggs. 

(13) Others. 


5. DEVELOPMENT OF EDUCATION AND RESEARCH IN AGRICULTURE 
It is the purpose of this section to evaluate the effects of educational 
programs in agriculture on the national nutritional program. This in- 
cludes international assistance and the United States Mutual Assistance 
programs. It is well to: 
(1) Describe the national and local plans, programs or measures for 
increasing food production. 
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(2) Give estimates, if feasible, as to the effects of such programs on 
food production. 
(3) Educational and research programs—list or describe. 

(a) Agricultural colleges. 

(6b) Experiment stations. 

(c) Extension programs. 

(d) Student exchange programs. 

(€) Demonstrations and large scale projects by national and 
international groups on methods of conservation, use of 
modern machinery, etc. 

(4) Describe other measures, past and present, that have been 
taken to increase food production. 
(5) Evaluation of efficiency of agricultural methods. 
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CHAPTER 8 


Food Technolog y 


l. Introduction 


Information in the area of food technology is needed in order to provide 
a basis for practical recommendations for improving nutritional status. 
Firsthand information is needed to ascertain local needs and desires, as 
well as what food and nutrition programs are feasible in the country 
under study. 

The food technologist will work closely with the nutritionist and agri- 
cultural economist in obtaining and evaluating data of mutual interest. 

Food processing, preservation, and proper storage may offer means 
by which the quantity and quality of foods may be increased materially. 

Agricultural readjustments may lead to better nutrition from domestic 
crops or from imported foods obtained through an increase in inter- 
national trade in agricultural products. 

Changes in the technical assistance program may be needed to facili- 
tate improvements in agricultural practices and the development of 
processing techniques. 

United States agricultural surpluses may be able to supplement native 
food supplies provided they can be incorporated into acceptable foods 
and the facilities for processing can be made available. 

Efforts should be made to get detailed information on past and present 
nutrition programs. A number of programs for nutritional improvement 
are being conducted at the present time by national and international 
agencies. In most instances the proposed products have not been widely 
used because of either poor acceptability or technical difficulties. 

Data should be obtained on nutritionally important products to allow 
evaluation of practicability under the following criteria: (1) the product 
must be suitable to the soil and climate of the region; (2) the processing 
methods must be consistent with the available technical skills; (3) the 
form in which the food is to be eaten must be acceptable to the people; 
(4) the cost must be low. 

The general procedure to be followed by the food technologist, on 
reaching the country to be surveyed, will be to consult first with the 
American Agricultural Attaché and various officials of the International 
Cooperation Administration in the country under study. Through these 
men the availability of reliable statistics can be learned and contact 
made with specialists in the local Department of Agriculture. 


The specialists to be interviewed should include experts in agricultural 
production, home economics, food processing, and nutrition. Installa- 
tions to be visited should include experiment stations, agricultural col- 
leges, representative food processing plants, and demonstrations of new 
agricultural techniques. 

In addition to the above, key men in the Armed Forces, including 
American advisors, if any, should be interviewed with respect to rations 
and food services and arrangements made to visit typical military estab- 
lishments and facilities for food handling. 
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Variations in food practices in different areas of the country should be 
observed by visiting markets, restaurants, and homes. 


ll. Areas of Interest 


1. Foop AND NUTRITION SERVICES OF THE ARMED FORCES 
(See corresponding section under “Dietary Studies”) 


The food technologist will supplement the work of the nutritionist in 
obtaining information on food and nutrition services in the Armed Forces. 
Geographical and seasonal differences in rations may be related to local 
variations in food production and lack of adequate transport or storage. 
An extension of the use of troops in producing and processing foods may 
be a means of correcting nutritional deficiencies. The production and 
processing techniques employed by the Quartermaster may be capable 
of improvement. Differences in rations between officers and men may 
indicate supplementary foods that are acceptable to native tastes. The 
costs of those foods, which might make an important contribution to the 
diet if supplhed to men as well as officers, should be determined. The 
amounts of foods issued to the men may be partially determined by the 
extent to which foods are bartered or sold to obtain other commodities. 
This practice may make it difficult to substitute one item for another in 
the ration. 


2. REGULATIONS AND CONTROLS AFFECTING Foops 


The food technologist will work with the agricultural economist in 
obtaining information on regulations and controls affecting foods. The 
possible effect of these controls in preventing or facilitating agricultural 
readjustments and changes in the quality of the food supply will be 
considered. The need for additional regulations and inspections, for 
example, covering a minimum degree of milling or requiring fortification 
of certain foods, should be explored. 


3. AGRICULTURAL PRODUCTION 
(See Chapter 7, section IIT) 


Data obtained by the agricultural economist on the production, stor- 
age, transport, and marketing of farm products will be examined by the 
food technologist, on the basis of his own observations, to determine 
the technological reasons for waste and spoilage; also for evaluating 
the present and potential supply of farm products that may be avail- 
able to food processing plants. 


4. CONSUMPTION AND EVALUATION 
(See Chapter 5, section II, 4) 

In order to relate the per capita consumption of major foods to nutri- 
tional status it is necessary to take into account major differences in 
important population groups due to climate, economic status, racial 
backgrounds and religious customs. 


a. Proximate Composition and Nutritive Value of National Food Supply 


b. Composition, Nutritive Value, Relative Importance, and Cost of 
Individual Foods As Purchased 

The individual foods available in markets and stores should be iden- 

tified by name and description and considerable supplementary informa- 

tion obtained covering species and variety of crop, method of handling 
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or processing, type of container, price per unit, local or seasonal avail- 
ability, universality and frequency of consumption, ete. 


c. Recypes and Descriptions of Prepared Foods 

Commonly used foods should be named and described with supporting 
information on method of cooking, ingredients, amount eaten, and fre- 
quency of use, losses in preparation and cooking, kitchen equipment and 
fuel used. 


d. Basic Diets 
Efforts should be made to estimate the additional cost of providing 

an adequate diet to important groups by a comparison of actual diets 
with the national average diet and a minimum adequate diet. 

(1) Composition and cost of national average diet. 

(2) Composition and cost of diet of poorer segments in the 

population. 
(3) Composition and cost of minimum adequate diet. 


5. PRESERVATION 


Preservation is here distinguished from processing in that it is likely 
to be cruder and carried out on a small scale. 


a. Large Scale Preservation 
Refrigeration, sun-drying, and salting. 


b. Home or Farm Preservation 


Refrigeration, pasteurization, sun-drying, milling, fermenting, salting, 
others. 


6. PROCESSING AND MANUFACTURE 


Processing and preserving foods provide means of utilizing seasonal 
crops on a year-round basis in a form capable of more economical stor- 
age and transport to various markets. Through the elimination of 
seasonal gluts and shortages the effective food supply is increased. Data 
on food processing plants should include localities, products, capacities, 
availability of raw materials, processing methods, equipment, and 
market outlets. Information should be obtained on the following: 

(1) Canning and can manufacture. 

(2) Baking. : 

(3) Meat packing and use of by-products. 

(4) Fermentation (sauerkraut, yogurt, etc.). 

(5) Salt manufacture, mined or sea salt. 

(6) Iodization of table salt. 

(7) Vegetable oil—Cottonseed, soybean, mustard, corn, etc. Use 

in margarine manufacture. 
(8) Vitamin manufacture. 
(9) Enrichment. 
(10) Milling. 
(a) Scope of operation—private, group, or association. 
(6) Use of byproducts such as bran from rice. 
(c) Regional customs in processing, such as parboiling of 
rice and use of calcium carbonate in milling of rice. 

(d) Customary degree of milling or percent reduction. 
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(11) Breweries—proportion of cereal crop used. 

(12) Sugar manufacture. 

(13) Other food manufactures. 

(14) Discussion of special situations and problems such as sanita- 
tion, availability of foods for processing, processing costs, 
losses, containers, ete. 


7. REGULATIONS AND CoNTROLS AFFECTING Foops 


(Source, type and availability of food as determined by government action.) 


a. Food Allowances 
Items covered for general use and for special groups. 


b. Rationing 
Items and quantities. 


c. Enrichment or Fortification of Foods 


d. Inspection and Enforcement of Regulations Relating to Foods 

The foregoing outline on Food Technology aspects is tentative and 
will necessarily have to be revised in accordance with the situation exist- 
ing in the country under survey. It is likely that all the desired informa- 


tion 


will not be obtainable either because of inadequate records or due 


to the shortness of time allotted to the survey. 
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CHAPTER 9 


Supplemental Data To Be Collected 


The collection of general population statistics 1s covered in another 
section of this Manual. However, other types of facts and figures may 
be quite helpful in interpreting nutrition problems, if such information is 
available. Special note must always be taken of the extent to which 
these data can be considered accurate and reliable. 


It is the responsibility of the Director, or Team Leader, to distribute 
work assignments among the members of the Nutrition Survey Team so 
that as far as possible information on the following subjects may be 
obtained. 


|. Civilian Health Statistics 


(Indicate trends if data are available) 


(1) Crude death rates. 

(2) Crude birth rates. 

(3) Infant death rates. 

(4) Birth weights and lengths. 

(5) Infant feeding practices. 

(6) Growth rates of school children. 

(7) Maternal death rates. 

(8) Principal causes of death. 

(9) Average life expectancy of males and of females. 
(10) Incidence of disease: 


Tuberculosis, pneumonia, diarrhea, and _ dysentery, 
malaria, parasitic infestation, etc. 
(11) Medical care. 
(a) Number and training of physicians, nutritionists, nurses, 
midwives. 
(6) Number, size and description of hospital and laboratory 
facilities. 
(12) Nutrition services and nutrition research facilities: 
Major laboratories, personnel, program, needs. 
(13) Preventive medicine and public health services: 
Names, training of personnel, scope of program, admin- 
istrative placement in government, needs. 
(14) Medical education facilities: 
Schools, student enrollment, requirements for practice. 
(15) Sanitation practices and problems. 


ll. Military Health 


(1) Medical standards for military acceptance. 
(2) Induction screening: 
Number and causes of rejections; height-weight-age data. 
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(3) Noneffective rates: 
General and by cause where possible. 


(4) Medical, hospital and laboratory services. 

(5) Nutrition and/or dietetic services. 

(6) Numbers and causes of military medical discharges. 

(7) Sanitation (general problems not covered by dietary studies). 


Il. Educational, Religious, and Cultural Aspects 


Any factors which would bear on food consumption, eating habits, food 
taboos, ete. i 


138 


CHAPTER 10 


Laboratory Equipment and Supplies’ 


I. Electrical Equipment and Supplies * 


1. CENTRIFUGES AND ACCESSORIES 


Estimated 
; Unit unit Total 
Quantity of issue price price 








(1) Centrifuge, laboratory, size 1, model SBV 
“International’’, 115 volts, 50-60 cycle AC 
with steel guard bowl, auto. transformer 
controller, tachometer, timer, integral sub- 
base mounting and casters. International 
Equipment Corp. (IEC) (Cat. No. 5449)... il Each $669.00 | $669.00 











(2) Head, 8-place, (Cat. No. 240)........... 1 Each 30.00 30.00 
(3) Shields, Metal, 10 ml., with cushions. 

WE GCANOS S00 fe) - dae Js x opera egy Sates 24 Each 1.25 30.00 
(4) Shields, Metal, 50 ml., with cushions. 

BEC ANG B20 GR ceo Sete alee ee 8 Each 1.90 15.20 
(5) Ring, Trunnion, Brass for Centrifuge cup, 

pommer, size, THC No, 320.4... sees be 8 8 Each 1.30 10.40 
(6) Carrier Trunnion, Brass for Centrifuge 

cup, triple carrier, IEC No. 355.......... 8 Each 2.24 17.92 
(7) Cap reducing aluminum Centrifuge tube, 

ECO UNG lo: 30.) ae ee ht we ees 8 Each .30 2.40 
(8) Cushion, rubber for 50 ml. Centrifuge 

Ct INO Le ee, pe cele soa os 12 Each 18 2.16 
(9) Cushion, rubber for 15 ml. Centrifuge 

CUD GC NOs O00. dete nme c oa ta teks 12 Each .O9 1.08 


(10) Tube, centrifuge, resistant glass, conical, 
beaded rim, plain, Corning No. 8060, 
PO uIMl ACA WACIUV ary «oo sees 1s ales eed 180 Each 19 34.20 

(11) Tube, centrifuge, resistant glass, conical, 
beaded rim, plain, Corning No. 8060, 





5! TCs ALS oc aaa ae LL he Oe acai ona Seen 36 Each 40 14.40 
(12) Tube, centrifuge, pyrex, conical, heavy 
duty, plain, § 24/40 stopper, 40 ml....... 3 Dozen 26.76 80.28 


(13) Tube, centrifuge, resistant glass, conical, 
beaded rim, graduated, Corning No. 8080, 


Menace es oi ad ee HO oh ee eyes cd 72 Each 88 63.36 
(14) Tubes, hematocrit, blood vol. index, 
Wintrobe Kimble No. 46748............. 120 Each 1.15 | 138.00 


(15) Centrifuge, clinical, with 6-place head 
for 15 ml. tubes, complete with head, 6 
metal shields and 6 rubber cushions. ITEC 
UNOESA DS con. a dekeusid os ee a eee hts 2 Each 127.00 | 254.00 











1 Laboratory Equipment—In numerous instances possible sources of supply are indicated merely to 
clarify specifications. ‘These items are available from other sources. In requesting supplies for the 
Nutrition Survey Teams from Interdepartmental Committee on Nutrition for National Defense, it 
is only necessary to quote the section and item number, e.g., tubes, centrifuge, pyrex, 40 ml., would 
be ordered as I-1—12. 

2 All electrical equipment based on 60 cycle, 110 volt. If 50 cycle or other voltage is to be used, 
specifications for equipment must be revised or adequate transformers ordered. 
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I. Electrical Equipment and Supplies—Continued 


2. PH METER 








(16) pH Meter, portable model N—1 complete 
with batteries, glass electrode, reference 
electrode, electrode holder, 50 ml. beaker, 
pt. of pH 7.00 buffer solution, 100 ml. KCl 
solution, KCl crystals and cleaning tissues. . 

(17) Electrode, glass, 0 to 11 pH Beckman 
ING AS OU SU ct. co spate eh dete Morne Mikel alcusae 

(18) Electrode, reference, calomel, Beckman 
No. 4970 

(19) Tubes, electrometer, style K, Beckman 
No. 12576 

(20) Batteries, B-15V., Eveready No. 417, 
Beckman INO, 120026 ao een Sed ae tees 

(21) Batteries, B-22—'4  v., 
No. 470. Beckman No. 12571 

(22) Batteries, D-114 v., Everedy No. 950. 
Beckman NOx 4900) os. od se ee cee 


eee, 16) 6; Le) Ou ful (¢) 0) on leroy lo) jel) (el! (eye) oe ueyiter (el iets, 8! bs) .ie) Uw) ie 


oP ré) oc "s) eije) selves 16: fal [en ve nial ney menses <s) te. (6! Jew! isi celerel igi ROD euue 


Ce rOhat e (Om Ce Cmn Spat) 





Quantity 


2 
8 
4 


2 


3. PHOTOFLUOROMETER 


(23) Photofluorometer, Coleman ? model 12C, 
(Cat. No. 12-005) complete with lamp and 
transformer; one dozen cuvettes, (Cat. 
No. 12-190) without filters. Operating in- 
structions. GOlcy cle. .04.4 45.4... 4d. ROS 

(24) Cover, instrument, (Cat. No. 6-215).... 

(25) Cuvettes, 19 x 105 mm., round, (Cat. 
ING. AE USO) 6728. eee ste ee obs ac. nr 

(26) Filter, primary, thiamine Bi, (Cat. No. 
12-221) 

(27) Filter, primary, thiamine, low concen- 
tration, (Cat. Ny U2 225) Fo ncn the eee 

(28) Filter, primary, riboflavin (B,), 
No. 12-222 

(29) Filter, secondary, thiamine (B;), (Cat. 
No. 14-211) 

(30) Filter, secondary, riboflavin (Bz), (Cat. 
No.14-212 

(31) Electronipak, spare amplifier, complete. . 

(32) Coleman manual of clinical methods. 
es the Coleman photofluorometer model 
CC en nee ie Eat ran ie te 

(33) Graph paper, 50 sheets/pad (Cat. No. 

14-321) 

(34) Operating directions (extra)........... 


fe) 9S) 0) (©, (© (e! (e) je, 0. 10! oi Nes letewen ©, (e,.1e (6) 'o) Nefue* cele) (e) (a) ‘oe! (e Te) :6) 1) 


e: fon je} <6; se: © 10) fei! (01 '@: 0) fe! (6, .“at ce! 1@) “e! 10) <0: Teruel (a) “a (eh 0) (ours, 


© We) 0) 10) (ele ve! Vere re <6) © [6 Sei Toews: fo “@ je) ere! sai 8) cel ce 


e; © @ (0 <6) .© le} 6 ef te) (| vepoe: ie) (6: ef @)-@ (6) © © (6 \8' (0) @) fe, 6) ve 


@. del te: lat te) re. 8) (oie) 19-110) wre). oie) 10’ lv. (6) 0) louie! ie) uel 's) \6/ie) is enero me’ 





et 


1 
6 
if 








4, SpECTROPHOTOMETER HQUIPMENT 


(35) Spectrophotometer, Coleman 4 Jr., model 
6A, complete with battery and charger, 
(6-053), (Cat. INO; 6=009) fo ce he ons 

(36) Adapter for cuvettes, 10 x 75 mm., 
round (Cat. No. 6-108)... 2.62 e oe: 

(37) Adapter for cuvettes, 19 x 150 mm., 
round (CatiNo« 6-102) te. senna aides aes 

(38) Battery, Willard storage ‘4 6 volt, dry... 





i 


2 
2 
1 























Estimated 
of issue | pee | price 
Each $290.00 | $290.00 
Each 17.50 17.50 
Each 14.00 14.00 
Each 7.50 15.00 
Each .50 4.00 
Each .10 40 
Dozen 10 .20 
Each $450.00 | $450.00 
Each 3.50 3.50 
Dozen 11.00 | 132.00 
Each 11.00 11.00 
Each 10.00 10.00 
Each 12.00 12.00 
Each 12.00 12.00 
Each 8.00 8.00 
Each 100.00 | 100.00 
Each 15.00 15.00 
Pad 3.00 18.00 
Each 2.00 2.00 
Each $380.00 | $380.00 
Each 9.00 18.00 
Each 9.00 18.00 
Each 30.00 30.00 


3 If current is 50 cycle, then a specially built photofluorometer 12C is required since the standard 


model, 60 cycle, will not operate on 50 cycle current. 


Price on this instrument is $415.00. 


4 Acid for battery to be packed in separate glass containers with absorbent insulation in a fiber 
carton and labeled in accordance with Export Air Shipment requirements. 
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I. Electrical Equipment and Supplies—Continued 








(39) Cuvette, 10 x 75 mm., round, selected 
(Cat. No. 6-310) IRs nets, Ge ee a atk 
(40) Cuvette, 19 x 150 mm., round, selected 
(Cat. No. 6-304-B) Sa an gneg Ate an RF: oer Se 
(41) Filter, didymium, calibrating Standard 
(Cat. No. C2100) Ge ee oo ie aa 
(42) Instrument cover for spectrophoto- 
meter, Coleman Jr. model 6A, (Cat. No. 
Ces, cS cet one Ligh e ee wa « 
(43) Operating directions for spectrophoto- 
meter, Coleman Jr., model 6A, (Cat. No. 
C2000 a oa eR Re ee Ls 
(44) Galvanometer assembly for spectro- 
photometer, Coleman Jr., model 6A....... 
oe ara eg lamp, 2 per set, (Cat. No. 
Oe rt at SO Ae eee CU 
(46) Exciter Lamp, (Cat. No. 6-500)........ 





5. OTHERS 


(47) Blendor, Waring, electric for 115 volt, 
25-60 cycle AC-DC, 11,000 r.p.m., at one 
pint water load, stainless steel knives and 
propeller blades, Aminco No. 4-8320...... 

(48) Cord, Electrical, heavy duty, 50 ft...... 

(49) Demineralizer, portable, 5 gal./hr., (De- 
CERIN LUTE TS) RR tame ee een a em 

(50) Deeminite unit, for use with above item, 
6 refills/earton. Jon exchange resin car- 
HERG ees ra Ot etc eee, San tet ow ca loved Ueakecge te 3 

(51) Water still, electric, stainless steel, 11% 
gallon per hour, heavy duty, complete with 
automatic cutoff, for 230 volts, Barnstead 
NOC ET AN Oo 2022 puter e AY oe ulti oan 8 

(52) Heating unit for use with above item (4 
units required for use with still).......... 

(53) Generator, portable, (Cat. No. 3 W A) 
120 volts, AC DC, 3,000 Watt, with pneu- 
ie OCG Cae eee ae = ie 

(54) Hot plate, Lindberg, size 12 x 20 inches, 
2600 wattage, type H-2... rss seu scene. 

(55) Electric hot plate, 3 speed, low-medium- 
high, 7” diameter, 660 watts Chromalox- 
ROPE 7066. 115-120 volis...4.<........ 

(56) Oven, sterilizer 30” x 18” x 24” with 
automatic thermostat, Despatch model 
287-A (complete with accessories) . . 

Oe ae electrical, adapter 3 prong to 2 








aie (ele (5 (eh ieleby (6) 16) te" (0) le) [o) “0 valve veiie! e| «: ¢, (©. \e 9: 0) Je) Se. eh sce) eo 


(58) Pig electrical, adapter U.S. 2 prong 
to continental round.................-0: 

(59) Shaker, utility, with two adjuster bars, 
without. Kahn rack, Clay Adams No. 


(60) Sterilizer, instrument, electric, inside 

dimensions, "18"x5"x 4” Castle No. 5-413. 

(61) Stepdown transformer, (Am, Inst. Co.) 
220 volt. 50 cycle to 115 volt. 50 cycle: 

MY WEG S cla ecvassm yk Se do aeor eyaee 6 Ud aha auese 

CGO) SOUL WALiNtEs ramet bo fhe eda ese 

(Gaye 2 400 watts 2. IOV AS neta es 


Quantity 


12 
24 


bo 


Dee 








Unit 
of issue 


Dozen 
Dozen 


Each 


Each 


Each 
Each 


Set 
Each 


Each 
Each 


Each 


Carton 


Each 


Each 


Each 
Each 


Each 


Each 
Each 
Each 


Hach 
Each 
Each 


Each 
Hach 





Estimated 
unit 
price 


$10.00 
11.00 
16.00 


3.50 


2.00 
35.00 


2.50 
6.00 


$32.42 
1.50 


39.50 
11.50 
300.00 
15.40 


575.00 
102.50 


13.77 


218.00 
~ Lot 
10 


93.00 
64.79 
13.00 


23.00 
54.00 





Total 


price 





$120.00 
264.00 
16.00 


3.50 


2.00 
35.00 


5.00 
12.00 


$64.84 
1.50 


39.50 


23.00 


300.00 
61.60 


575.00 
102.50 


41.31 


218.00 
40 
1.20 


93.00 
64.79 


52.00 
23.00 
108.00 
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I. Electrical Equipment and Supplies—Continued 

















Estimated 







































































Unit unit Total 
Quantity of issue price price 
(G4) 250 wees. <a ena 2 oad eeteoe cae eee 2 Each $15.00 | $30.00 
(65y3- L OOO mattis... PRI ce Cele. wesc eens. 1 Each 42.75 42.75 
(OG) SOO. Wats. «on. aarutdla. to see ee 1 Each 40.75 40.75 
(67) Test volt ammeter, model 630, Triplett. 1 Each 44,50 44.50 
(68) Transformer, variable voltage regulator 
ENO ARCOM er earned dee eR oR ecw Saabs eds hohe i Each 25.00 25.00 
(69) Vacuum pump, rotary, power driven, 
110 volt., 60 cycle AC, 250-watt.......... 1 Kach 81.90 81.90 
Il. Balances, Scales and Accessories 
Estimated 
Unit unit Total 
Quantity of issue price price 
(1) Balance, analytical with beam 0 to 1 gm. 
with magnetic damping attachment. Single 
vane type A. H. Thomas No. 1853. . : 1 Each $286.00 | $286.00 
(2) Balance, weights analytical 5 mg. to 200 
gms. National Bureau of Standards, class 
S. aihomas INOGTO (ate eae ia Ss acee 1 Set 48.80 48.80 
(3) Balance, triple beam, stainless steel, 111 
gm. capacity, complete with 3 rider weights. 2 Each 24.75 49.50 
(4) Balance, triple beam, Ohaus type, with 
attached weights, capacity 600 gms....... 2 Each 15.45 30.90 
(5) Extra weight for above balance, 500 gm. . il Each 76 76 
(6) Balance, solution, metric, capacity, large 
double pan each 9” diameter, 5 kilogram 
capacity, including set of brass ee 
1 gr. to 2 kilograms; No. S-3395. oe 1 Each 60.00 60.00 
cy. Seales, Fairbanks-Morse Model No. 
. 12006, platform scale beam construction, 
size 11” x 11” capacity 300 lbs., 4 lb. 
intervals. (Overall height—1314 ny eee 5 Each 62.00 | 186.00 
(8) Scale, Fairbanks-Morse code No. 1124, 
portable platform, beam 100 x 1% lbbs., 
capacity 1,000 lbs., platform 18” x 27”. 1 Each 66.10 66.10 
Special packing charges Se ee a oe TS ea le OS Re NA Se 15.00 
Ill. Glassware 
Estimated ; 
Unit unit Total 
Quantity of issue price price* 
sarily 
(1) Beakers, low form with spout, pyrex, 
> Corning 1,000: | 
LUE G00 Rerun aneiars, LACM Siem Ge ET ata 24 Each $0.21 $5.04 
(2) MO staal Pn ak SRE eae ad 48 Each 21 10.08 
(3) Dial. phe es toe Bye Rs 208 wy 48- | Each 22 10.56 
(4) AO Tal eestor RY ee 24 Each 24 5.76 
(5) GOOAE 2. 2482, Cee Bee Foal oS, ad ER 24 Each 32 7.68 
(6) TOO dial Cees Ree ee ee gees oe 8 Each 7A 5.92 
(7) DAWOO MM Asc, anche ea Pe ae xe ee 4 Each 1.42 5.68 
(8) Bottles, prescription amber glass with 
screw cap, 2-oz. Armstrong CTA......... 3 Gross 6.00 18.00 


142 





ill. Glassware—Continued 








(9) Bottles, clear glass square, wide mouth, 
screw caps, Armstrong No. 49-906: 


(UHC ee cee SEGhaAe ee. Ehiaeb lest. a, ign mne Retr Lied oA te 
(11) Bottle, glass stopper, reagent, narrow 
mouth, pyrex, flat head 4,000 ml. capacity, 
WS topperdNios: 45.4. Sree: See. ME asad | 
(12) Burette, dispensing, resistance glass 
with stopcocks, 10 ml. capacity in 1/20 ml. 
Subdivisions Kimble No. 17030. 
(13) Burette, dispensing, resistance. ‘glass 
with stopcock, 25 ml. capacity in 1/10 ml. 
Subdivisions Kimble No. 17030......... 
(14) Burette, dispensing, resistance glass 
with stopcock, 50 ml. capacity in 1/10 ml. 
Subdivisions Kimble No. 17030.......... 
(15) Carboys, bottles, boxes with cork cush- 
ions, 5-gallon capacity (Cat. No. 2-950 
Fisher) RA Sea he Ve Laer es a! rl aie 
(16) Cylinder, graduated, with spout, single 
graduations, 100 ml., 1 ml. Subdivisions 
Kamable IN@: 20025: 12:/Casé 22.0.2 Ss 
(17) Ditto except 250 ml., 2 ml. subdivisions 
emmalole INO. 20025 ..2. cues ek as ats SOR 
(18) Ditto except 500 ml., 5 ml. subdivisions 
Tomlnles Now 20025). - 8 os ees © Lae eee 
(19) Ditto except 1,000 ml., 10 ml. sub- 
divisions. Kimble No. 20025... ........... 
(20) Ditto except 2,000 ml., 20 ml. sub- 
divisions Kimble No. 20025:............. 
(21) Cylinder, graduated, mixing, for stopper 
$ No. 13, 25 ml. Kimble No. 20036... ~~. 
(22) Stopper $ No. 13 for use with item 
above: KambleiNo: 42000)... c.0F es sa ee 
(23) Cylinder, graduated Beaker, double 
spout, double scale, Corning No. 6480: 
17S. 1 NI eno SemNet Pe ae ee eee er eA 
C7 reo Oma. Sin cice webeie ats els s  dRE 
2) MOO SIAM he sou. Menthe ye Say sats Gee 
(26) Crucible, Gooch, 35 ml. diameter, high 
form, glazed throughout, without cover, 
Coors porcelain No. 290%)..¢ . a8ls 6.6 2 8% 
(27) Desiccator, with cover, pyrex, large size, 
with $ sleeve. Inside diameter ground 
flange 200 mm. Corning No. 3120........ 
(28) Dish, evaporating, regular style, with 
lip, Coors porcelain No. 4380, 110 mm. 
diam., height 43 mm., capacity 200 ml. 


(29) Dropper, medicine, straight with bulb... 

(30) Distilling apparatus (Graham) with con- 
denser 19/38, 1000 ml. (Corning 3360) . 

(31) Flask, Erlenmeyer, pyrex, narrow mouth, 
50 ml. approximate stopper No. 1, Corning 
EN 4 O SOrnetae. sists Soy: ei Meee, ca Gate tnt At ee 

(32) Flask, Erlenmeyer, pyrex, narrow mouth, 
125 ml. approximate stopper No. 4, Corn- 
TAH NG AO SOD cae, Sis eee Ree: wach aes, 3 

(33) Arak, Erlenmeyer, pyrex, narrow mouth, 
1,000 ml., approximate stopper No. 9, 
Corning NGA SO ie a te ee 











Quantity 


Cp, ea IS) 66) Eas ep 


LI wonior) 


12 


96 


24 























Unit 
of issue 


Dozen 
Dozen 


Each 


Hach 


Each 


Hach 


Hach 


Case 
Each 
Each 
ach 
Each 
Each 
Each 
Hach 


Each 
Each 


Each 


Each 


Each 
Each 
Each 
Hach 


Hach 


Hach 














Estimated 
unit 
price 


$ .40 
.O2 


3.33 


3.50 


3.77 


4.61 


7.30 


36.57 
3.40 
4.66 
6.52 

10.26 


22.80 


93 
.02 
16.78 
.26 


.26 


OO 


7.00 
7.54 
9.22 
14.60 


36.57 
20.40 
27.96 
39.12 
20.52 
39.60 

2.64 
15.24 


25.44 
11.46 


10.68 


22.80 


3.72 
48 
33.56 
24.96 


6.24 


2.20 
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ill. Glassware—Continued 








(34) Flask, filtering, pyrex, heavy wall, tabu- 
lation, | ,000 ml. capacity stopper No. 8, 
Corning INO aNOtO:.. SR tet s 

(35) Flask, volumetric, pyrex, Corning No. 
5640, 10 ml. with € stopper No.9: 52. 

(36) Flask, volumetric, pyrex, Corning N 
5640, 25 ml. with $ stopper No. 9.... 

(37) Flask, volumetric, pyrex, Corning No. 
5640, 100 ml. with $ stopper No. 18..... 

(38) Flask, volumetric, pyrex, Corning No. 
5640, 250 ml. with $ stopper No. 16..... 

(39) Flask, volumetric, pyrex, Corning No. 
5640, 500 ml. with $ stopper No. 16..... 

(40) Flask, volumetric, pyrex, Corning No. 
5640, 1,000 ml. with $ stopper No. 22.. 

(41) Funnels fluted, accurate 60° long stem, 
pyrex, Corning No. 6160, 65 mm. inside 
diameter, 150 mm. length Of stemin = 2.55.0 

(42) Funnels fluted, accurate 60° long stem, 
pyrex, Corning No. 6160, 100 mm. inside 
diameter, 150 mm. length of stem........ 

(43) Hydrometer, specific gravity, range 
1,000 to.1.070 length 150: mm...... ... 22%. 

(44) Hydrometer, specific gravity, range 
1.000 to 1.225 length 165 mm.. 

(45) Hydrometer, syringe for lead acid stor- 
age batteries, specific gravity range 1.130 
to 1.310, Willard No. 16791.............. 

(46) Mortar, glass with pestle and lip, 8-oz. 
capacity, 4 54” outside diameter.......... 

(47) Pipettes, serological “Lifetime Red” 
graduations, Corning No. 7083, 5 ml. 
capacity in 1/10 graduation.............. 

(48) Pipettes, serological “Lifetime Red” 
graduations, Corning No. 7083, 10 ml. 
capacity in 1/ 10 graduation. . 

(49) Pipettes, serological, pyrex, Corning No. 
7080 1/10 ml. capacity in 1/100 graduation. 

(50) Pipettes, serological, pyrex, Corning No. 
7080 2/10 ml. capacity in 1/100 graduation. 

(51) Pipettes, serological, pyrex, Corning No. 
7080 1 ml. capacity in 1/100 graduation. . 

(52) Pipette, automatic for acid, 1 ml. with 
rubber bulb; INO. D212) ha See 

(53) Pipettes, pyrex, Corning No. 7100: 

nal tram esters Averods omen aii eee 

(54). Zamlntransler.o.. whee <i see 

(5p) —Saml.transter....2. 2.6. dco as oe 

COO)"  “Aamltranslers... leche snes ciao 

(57) | Sonal treansiers <. Oe8he6 «2 ee is 

(58). ) 60) mal: Granslera: 3 25 vars. Se 

(C3920 al transier... O00 0... oe 

(60) Pipette, constant, volume syringe type, 
he ee ee No. 69290: 


. © 





Me ee Ce er AO be 7k 
Wali. enn) eA ccran, E ei 
(Gey. Siyrilien Reo a ot ee 
(Ga) WOaeh a be Re 
(Gy “DO a. hist eee oh ec eee 
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Quantity 





48 
48 
72 


24 


72 
12 
12 
12 


12 
12 
12 


12 
12 








Unit 
of issue 


Hach 
Each 
Each 
Each 
Each 
Each 
Kach 


Each 


Each 
Each 
Each 


Each 
Each 


Each 


Each 
Each 
Each 
Each 
Each 


Each 
Each 
Each 
Each 
Each 
Each 
Each 


Each 
Each 
Each 
Each 
Hach 





Estimated 


unit 
price 


$1.53 
1.80 
1.95 
1.72 
2.27 
2.50 
3.22 


33 


45 
2.95 
1.75 


81 
1.32 


.98 


1.45 














Total 
price 





$3.06 
86.40 
93.60 


123.84 


9.08 
10.00 
12.88 


1292 


2.70 
5.84 
3.50 


81 
2.64 


23.52 


104.40 


10.20 
11.76 
14.40 
17.00 


12.00 

5.40 
10.60 
14.88 
12.00 
13.20 
10.80 


63.00 
63.00 


147.60 


87.90 
29.30 


il. Glassware—Continued 





(65) Plate, desiccator, glazed on one side, 
without feet, with numerous small perfora- 
tions, Coors porcelain No. 590 size 4, 
190 mm. diameter, 1 mm. perforation..... 

(66) Rod, stirring, soft glass, 5 mm. diameter 
RDO TE) EN NOUN Ges cc eh, as Ms Ceeacenerss idee hi 

(67) Rod, stirring, soft glass, 10 mm. diameter 
Re MT LOMPNG cia tcnc sects waka otesa cine oo foare 

(68) Spatula porcelain spoon glazed on one 
end—Coors No. 650, 123 mm. length, size 
IN| Ooch gs pi ata pete: S52? iT NIE oe a 

(69) Specific gravity bottle, conical shape, 
25 ml. with thermometer, $ 10/18 Joint; 
Kimble No. 15123 range "4.12° to +38° in 
Oe ORVOS sa tat eens Seae etna os 

(70) Syringe, hypodermic slip, resistance 
glass, 5 ml. capacity in 1/5 graduation 
PGE NOt IN OSGI. cu. ea ate oe ee we 

(71) Syringe, hypodermic slip, resistance 
glass, 10 ml. capacity in 1/5 graduation, 
PV@EING = AHO SOC. 26 tet cap i eoneneorsiel oko hes. 

(72) Syringe, hypodermic slip, resistance 
glass, 20 ml. capacity in 1 ml. graduation, 
MOC NOs 2O SOD) 245, sre ea crso BE Een hese 

(73) Syringe, tuberculin, Luer slip, resistance 
glass, Aloe No. 777 10, 1 ml. capacity in 
1/100 tnl.csulbdivision <.. 5.) 4:5 cs cee sss 

(74) Syringe, tuberculin, Luer slip, resistance 
glass, Aloe No. 77710, 2 ml. capacity in 
1G/SO- Wal -CUOGIVISION 2.5.25 ok he wise sare ie 

(75) Thermometer, general laboratory, total 
immersion minus 10° to plus 110° centi- 
grade, Kimble No. 48528................ 

(76) Thermometer, general laboratory, total 
immersion 10° to plus 205° centigrade, 
WGimble INO. 43008) ot ck oie ec es 

(77) Thermometer, general laboratory, total 
immersion minus 10° to plus 360° centi- 
grade, Kimble No..43518 2 fc... os as. 

(78) Thermometer, clinical, centigrade 34°- 
42° oral, without case, ‘class B, triangle 
lens type SS eel Mage it sari 2 hoes to Ae De sea SRI SP ANN 

(79) Tubes, connecting, Y shape glass, 
Kimble No. 45030 1j” diameter, 114” arm 
OMe Ariens Cet oo oikig ML beme ge cae k. x Sp 

(80) Tubes, test with solid penny-head 1 13 
stopper 16 x 150 mm. complete. . aA 

(81) Tubes, test, with black plastic screw 
caps 16 x 125 mm. Kimble No. 45066..... 

(82) Tubes, base exchange, absorption Hen- 
nessey clear pyrex glass, 50 ml. No. 18-234. 

(83) Tubes, specimen vacutainers 20 ml. 61%” 

x 56” (BD IN©.. 3208) 240/pke:.. 1.2... 

(84) Tubes, vacutainer with anticoagulants, 
6 mg. ammonium oxalate 4 mg. potassium 
ee 7 ml. BD, No. 3204 KNH, 300/ 

Es Tubing: soft glass, standard wall, 5-foot 
length 4 mm. outside diameter........... 

(86) Tubing, soft glass, standard wall, 5-foot 
length 5 mm. outside diameter........... 








Quantity 





12 
12 


24 


36 


144 


12 


12 


| on n\n oP OP) 





Unit 
of issue 


Each 
Length 
Length 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 


Each 
Dozen 
Case 
Dozen 


Package 


Package 
Length 
Length 





Estimated 


unit 


price 


$4.46 
.02 
.10 


70 


6.06 


1.25 


1.76 


2.06 


2.75 


1.73 


1.20 


1.16 


.o2 


.20 
31.32 
34.22 
21.00 
15.78 


14.80 
03 
05 











Total 
price 





$4.46 
24 
1.20 


4.20 


12.12 


30.00 


63.36 


296.64 


33.00 


20.76 


2.24 


2.40 


2.32 


1.56 


1.20 
187.92 
68.44 
84.00 
31.56 


29.60 
18 
30 
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ill. Glassware—Continued 



















































































Estimated 
Unit unit Total 
Quantity of issue price price 
(87) Tubing, soft glass, standard wall, 5-foot 

length 6 mm. outside diameter........... 6 Length $.05 $.30 
(88) Tubing, soft glass, standard wall, 5-foot 

length 8 mm. outside diameter........... 6 Length .08 48 
(89) Vacutainer, needles, 1144” BD No. 3200N. 5 Dozen 1.65 8.25 
(90) Vacutainers, adapter, holder to Luer 

meedie. BID NOt: SZ00A. cc class, cbas. <5 see 2 Dozen 1.65 3.30 
(91) Vacutainers, holder, plastic, BD No. 

SZOUTA sy. ct hn ce tee eae Se ne es: ht ee 2 Dozen 1.87 3.74 
IV. Miscellaneous Equipment and Supplies 

Estimated 
Unit unit Total 
Quantity of issue price price 
(1) Adhesive plaster, surgical, 3” x 5 yards. . 36 Roll $.40 | $14.40 
(2) Applicator, wood, 61%” length x 1/12” 

oe Aloe No. 2770, 6 gross per pack- 

SPIED Bian 1 ah Tk Ae Nee peg me Re tee 24 Package Ot 8.88 
(3) ae American, selected fiber, acid- 

washed and ignited (for Gooch crucibles) . .| 4 lb. 2 50 1.00 
(4) Bag, physicians, Boston, size 17”, black, 

smooth, topgrain cowhide Coleman No. 

OSS Gee Le oct Ra ee Mite Seer eck 5 he 2 Each 27.00 54.00 
(5) Basin, wash, stainless steel, 1356” di- 

RIMS LON SG OCW. te. ween ueake s&s es 4 Each 3.81 15.24 
(6) Basket, test tube, galvanized wire, 6 x 6 

KO wi FSGS Alen. ars 6 iu Sea oes 12 Each 1.46 17.52 
(7) Beakers, polyethylene, 1,000 ml. . : 4 Each 4.60 18.40 
(8) Bottle, Boston, round, polyethylene, with 

SEPOW. COWNia 2102 rk. wetnet bik. ¢ Mader < «Naso. 140 Each 46 64.40 
(9) Bottle, Boston, round, polyethylene, with 

SCREW CAD 1G O20. sul sro. fia ois ue 36 Each 24 8.64 
(10) Bottle, Boston, round, polyethylene, 

Wat GEPEW CAD. 0 Oeil: coe mye cdunnic ie rent asa 4 Each 14 56 
(11) Bottle, polyethylene, wide mouth, with 

BEFEWECAD (o> OF a tica tuo Gyeckus. atokyecok unt 24 Each 1.25 29.90 
(12) Brush, Burette, bristle 5” length, tapered 

78 ”to 1”. Set in wire handle rubber-tipped 

5a Rea AC ete is co ROMO IEA rat, <td thee ee 2 Each At 22 
(13) Brush, test tube, bristle, set in wire 

handle, bristle "x 3 4” overall length SF ee 12 Each .09 1.08 
(14) Brush, test tube, bristle set in wire 

handle, bristle 144” x 3%”. Overall length 

Bis OO MNO VOU Fe feo onscreen be ages 1A Reane oe 12 Each me 1.32 
(15) Brush, beaker, set in 34” diameter wood 

handle, bristle part including tuft measur- 

ing 5”; 3” diameter; overall length 16”.... 24 Each 23 5.52 
(16) Burner, 42 mm. grid diameter, natural 

Aer Ll ZOOMEUUN. Sanne een ists Se ens ars cues 4 Each 3.29 13.00 
(17) Burner, Micro, 6 mm. tube diameter, 

135 mm. inlet tube length natural gas, 

DOO GE aero ete gate Nahas 8 Re esate 4 Each .66 2.64 
(18) Burner, gas, blast, Universal Jr......... 1 Each 18.50 18.50 
(19) Charts, color, test for color blindness, 

shnicahan f. cbc othe ee Pa a eee i Each 12.50 12.50 
(20) Chart, visual sign, (illiterate type), No. : 

COOUB SE ors cs cuicvkcae © ote Mert ee ace e eT ee Each .60 60 
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IV. Miscellaneous Equipment and Supplies—Continued 









































Estimated 
Unit unit 
Quantity of issue price 
(21) Clamp, extension, rubber sleeve, large 

grip up to 214” diameter, 9” length. Cast- 

ESIGN 2 KOSH 7 a ae a 6 Each $.79 
(22) Clamp, Pinchcock, for closing tubing up 

to 14” wall. Castaloy No. 5-849A........ 12 Kach 36 
(23) Clamps, test tube, Stoddards, 120 mm. 

length, Chicago Apparatus No. 10640..... 6 Each os 1) 
(24) Clamps, hosecocks, with brackets. Cast- 

ROY A NO moi wie ilee ls MUR ellen sn Seder 12 Each 63 
(25) Clamp, Burette support, double only, 

hold any size burette from micro to 100 ml. 

capacity. AlumaloyoNo: L056. 2)». 0a. 2 Each 2.00 
(26) Clamps, versatile, 3 prong rubber sleeves, 

1014” long, grip from 4” to 314” diameter. 

Castaloy NO So 042 2.008 68d dieu SA 6 Each 1.13 
(27) Clamps, combination, utility and bur- 

ette, small, hold up to i!” diameter, 

rubber sleeve, Alumaloy No. 1025........ a2 Each .86 
(28) Gooker, pressure, 4=qti. 204. 6. Abe: 2 Each 12.95 
(29) Cork, borers, brass, with ramrod, 5 to 19 

mm. 12 to set, Fisher No. 7-845.......... | Each 2.90 
(30) Cotton, absorbent, sterile USP.. ; 5 1-lb roll T7 
(31) Counters, hand tally, Veeder, tallies up 

ORO COOKE Gir kad: eee» SEER 2 Each 3.70 
(32) Cups, paper “Dixie’’, nonwax, 8 02z., 

OPA I IAG 5s Res the, SDA vA ED 40 Box 64 
(33) Cas paper, 16-oz. (milk shake type) 

Stott No. 116, 100/pkg Se Ry. tee! 1 Package PALS 
(34) Lids for item above, Stott No. 516...... 1 Package 04 
(85) Depressor, tongue, wood, 34” wide x 6” 

homeo OU Dee er Rirstes os Aa, alah gael 10 Package sal 
(36) Files, hand, American standard square, 

second cut, 6 bastard). a's. 2.245. 6 Each .38 
(37) Filter paper, circles, Whatman’s No. 1, 

ACT a Es choc nt me. ok eh ae ar 12 Package .28 
(38) Filter paper, circles, Whatman’s No. 1, 

(Cis aie A Pk. aan ee RT Ce ee RR 3 Package 89 
(39) Filter paper, Whatman’s No. 40, quan- 

LUE Ago BL ANE( 6) 90 rect ket OM ee gran aa ee 10 Package 1.84 
(40) Filter paper, Whatman’s No, 42, quan- 

PRL eIVe MIO Cma mi. MARE as Ws Sie. ay eae 10 Package 1.75 
(41) Food jar, insulated metal case with in- 

sulated cover, self-locking handle, glass 

fiber, capacity 1 gallon Beth-mont No. 

BDO ire aa tes 32 Oar nes i As oe OG ee eS 4 Each 29.23 
(42) Forceps, dressing, thumb, straight, fine 

serrated tips, 414” long, stainless steel, 

Niloet Nor EAa268S iris). a, ed 3 Each 74 
ce Fork, tuning, 128 VIB/SEC No. 85C- 

OTE e ic on 8 5 leas a ea aR ae a Be oy LAL 2 Each 2.60 
(ah) Gauze, surgical, 36” wide, medium 

mesh, 100 VASO WOlbe ss. Sei uno aah ss 1 Bolt 7.15 
(45) Glass wool, fibrous glass, fiber diameter 

0.0002 to 0.0003” sheets of 8-0z. rolls... .. 2 Roll .50 
(46) Gloves, rubber, autopsy, heavy, size 714. 4 Pair ol 
(47) Gauze, iron with asbestos center, 5” x 5”, 

ister 500. eee on a 2 6 Each mi: 
(48) Hammer, reflex testing, Taylor regular 

BIZe28 «) NOMA—L29 0 ei. IG plete aoe: 2 Each 87 
(49) Kit, first aid, medium size for 25-50 per- 

sons, J. & J. insurance case No. 8-5578.... 1 Each 21.93 








Total 
price 


$4.74 
4.32 
90 
7.56 


4.00 
6.78 
10.32 


25.90 


2.90 
3.85 


7.40 
25.34 


2.17 
4 


7.10 
2.28 
3.36 
2.59 
18.40 
17.50 


116.92 


2.22 
5.20 
7.15 


1.00 
1.24 


1.02 
1.74 
21.93 
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iV. Miscellaneous Equipment and Supplies—Continued 





Quantity 








(50) Lantern, battery operated, Delta Power- 
lite, 800-foot beam at front, Floodlight at 
top: Noland No, A-15302 0.3. 2.24.0¢2.. 

(51) Lantern batteries for use with item 


(52) Lubricant, (silicon) stopcock grease, 
NAP GOP fe dan eee ene 6 
(53) Matches, safety, wood, 40 to a box..... 
(54) Needle, hypodermic, syringe, Luer slip, 
long bevel, 20 gage, 114”, Aloe No. A-642. 
(55) Needle, hypodermic, short bevel, 18 
gage, 5” _ Empire. tens ote te ee ee 
(56) N eedle, hypodermic, short bevel, 16 
gage, 3 1h MINEO <A esate Tee ee 
(57) Needle, hypodermic, syringe, Luer slip, 
long bevel, 22 gage, 114”, Aloe No. A-642. 
(58) N eedle, hypodermic, syringe, Luer slip, 
long bevel, 23 gage, 54”, Aloe No. A-642.. 
(59) Nitrogen, type 1—oil free, 230 cu. ft. 
PerGy linder. iis. Awe Gs. oe eee Be 
(60) Nitrogen, cylinder only, 230 cu. ft. size. . 
(61) Nitrogen tank regulator, two stage 
reduction, Thorpe tube, complete with 
adapter to fit yr tubing National No. 
a yard, Sik ist teins wi hare eck ARGS omer Fe 
(62) Oil, Cenco vacuum pump, heavy weight, 
Cencéo No. 93055 B60. ee ee 
(63) Ophthalmoscope-Otoscope combination 
set, consisting of No. 110 Ophthalmoscope 
and No. 216 Otoscope with 5 specula, with 
large handle, extra bulbs, in leatherette 
case, Welch-Allyn ING OSS in accion 
(64) (Ophthalmoscope-Otoscope), batteries 
for use with Item above................. 
(65) Pad, gauze, 2” x 2”, 12 ply, J. & J., 
NOOO Rea. SU ee ee ee 
(66) ae Test, pH Hydrion, range 2 to 10 
pH in dispenser holding 2—15-foot rolls, 
with color chart, No. 64080.............. 
(67) Pail, polyethylene, with lid, 11 quart 


(68) Pencils, glass writing, ‘‘Nonrun,’’ heat 
resisting $Tedist isd Leola ieee eee 
(69) Pipette jar, polyethylene, 5” x 18’, 
Nalgene No. 1242, Size C:...2..55.5.0... 
(70) (Pump), coupling, filter pump, smooth, 
Vie. Nov 9=980:.. «sete. ook «ae ee eee 
(71) ce coupling, filter pump, smooth 
De ee eNO COO 8O oc ans ee usoeeeee 
(72) (Pump), coupling, filter pump, threaded 
with 34” IP female thread and a ly” male 
threadh INO: O-078...2 tanec se Wa oe eres 
(73) Rack, test tube, Wasserman, nickel 
plated brass 13 mm. tube size, 40 tube 
eapacity. Aloe No. 14610..:.2. 2.025000 
(74) Rack, test tube, Wasserman, stainless 
steel, 20 mm. tube. capacity, 4” x 14” size 
tubes, INOM14=S805%:. 1. Gace ae oe eee 
(75) Rule, ace pocket, plastic, 5”. K & E 
INO PATO Sa ls..5- dios sw Succe ore Re eee med: de 
(76) Rule slide, polyphase, 10”. K & Ki No. 
4053-3 


eo oro eee eo ew eo oe eee hl wh Oe eh Owe ee eo eo 
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Unit 
of issue 


Each 
Each 


Tube 
Box 


Box 
Dozen 
Dozen 
Box 
Box 


Each 


Each 
1-qt Can 


Each 
Lot 
Package 


Each 
Each 
Each 
Each 
Each 
Each 


Each 


Each 


Each 
Each 
Each 








Estimated 
unit 
price 


$5.60 
.98 


1.25 
.O1 


1.24 
2.50 
2.25 
1.72 
1.08 


3.45 
40.00 


51.50 
65 


64.80 
00 
00 


1.50 
3.80 
12 
9.20 
.60 
.60 


200 


3.50 


2.20 
5.63 
12.15 








Total 
price 


$11.20 
1.96 


3.75 
.00 


22.32 
7.50 
2.25 
6.88 
4.32 


3.45 
40.00 


51.50 
2.60 


64.80 
2.00 
10.00 


9.00 
7.60 
5.76 
18.40 
.60 
.60 


1.80 


21.00 


13.20 
11.26 
48.60 


IV. Miscellaneous Equipment and Supplies—Continued 





























Estimated 
Unit unit Total 
Quantity of issue price price 
(77) Scissors, operating, straight, one sharp 
point, one blunt point, 4144”. Aloe No. 

SAC ee ene 2a SOE, 2 Each $1.80 $3.60 
(78) Shears, office, steel GO" e009... a lk 2 Each 70 1.40 
(79) Shears: ottice, steel Oe. ne 2 Each 97 1.94 
(80) Skinfold calipers with calibrating weight. 2 Each 35.00 70.00 
(81) Snow Man (dry ice manufacturing 

machine) capacity 30Z pellet 3” diameter 

by 1” thick, portable, complete........... 1 Each 85.00 85.00 
(82) Spatula, flexible steel, wood handle, 200 

mae Dade leMPeNsn ee | SG ees eke os 4 Each AT 1.88 
(83) Spatula, flexible steel, 100 mm. blade 

NOTA Sr ant ethene eee anomie yeaa Se kha 10 Each 36 3.60 
(84) Sphygmomanometer, mercurial portable 

type with standard arm band, complete 

calibrated to 206 mm. No. A-l........... 2 Each 24.50 48.50 
(85) Stand, support, rectangular base, size 

614” x 11” (extra large) Fisher No. 14-670. . 3 Each 1.84 5.52 
(86) Stethoscope, Rieger-Bowles, combina- 

COSTINN AA Cy apa in Peat Ok an Sap Ree aa Mee 3 Each 6.86 20.58 
(87) Stone, sharpening 2” x 6" os)... ba. 1 Each 40 40 
(88) Stopper, cork XXXX quality, regular 

HTN Os Ose eG a aces isdn tn 200 Each 01 2.00 
(89) Stopper, cork XX XX quality, regular 

HET M NG POE ee ee ye clase g vce gee 200 Each .O1 2.00 
(90) Stopper, cork XXXX quality, regular 

HoWeGh NO. Oren. Saas bes na pened hake ay 200° Each O01 2.00 
(91) Stopper, cork XXXX quality, regular 

HOME ING ro Sie eat ao aAreve he Cape Oe 200 Each O1 2.00 
(92) Stopper, rubber, solid, No. 1 (55/lb.)... 3 Pound .69 2.07 
(93) Stopper, rubber, solid, No. 3 G3/lbe). .; i Pound .69 .69 
(94) Stopper, rubber, solid, No, 5 @8/lb.). .. 1 Pound 19 19 
(95) Stopper, rubber, solid, No. 6. @)/Ib.) .-. 1 Pound .88 88 


(96) Stove, gasoline "burner, 2-burner type, 
heavy duty, Coleman No. 413E.......... 2 
(97) Support, test tube, Kahn, neoprene, 
coated, 30-tube capacity Noss ee. 4 Each 2.50 10.00 
(98) Support, test tube, rack, 54” diameter of 
holes, 48 holes, nickel plated brass, Fisher 


Each 17299 35.90 


NG ASO S Hite a ee hice hr cs) 3 Each 1.72 5.16 
(99) Tape, masking, manila, crepe, moisture 

proof, 1” wide, 60-yard oa) eed ie eee ee 4 Roll .60 2.40 
(99a) Tape, masking, manila, crepe, moisture 

proof, only 14” wide, 60- yard fle 4 Roll .36 1.44 


(100) Tape, measuring, spring wound return, 
metal, in case, length 6-feet or 2 meters, 


graduated i in cm. and inches. No. 52610... 3 Each 1.30 3.90 
(101) Timer, stopwatch, interval Kodak, 0 to 

60 seconds, in 4 second divisions. 1 Each 9.00 9.00 
(102) Timer, "interval, spring operated, 1 to 

120 minute, Conco Now Tedd ay ca... 3 Each 8.92 26.76 
(103) Tissue, paper eeuae See ec Ener 48 Box 22 10.56 
(104) Tongs, crucl steel, double bent, 

9” length, Aloe No POOR ee eectes fs 3 Each 1.51 4.53 
Mon mows Nand ei eae es fos 36 | Each 20°) 7.20 
(106) Triangles, wooden (for height meas.,) 

ANS NA A058 ie SIR la OIE ea eer ae 3 Each 


(107) Tripod, iron, threaded legs, single ring, 
9” height, 314” ‘inside diameter 5” outside 


GiaWIe ler Sead An See ae ar kites 3 Each 45 1.35 
(108) Tube, connecting, brass Y-shape, 14”. 
UN Ol SOUS sak sic soc erred as Reouees «5 518" 6 Each 00 3.00 
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IV. Miscellaneous Equipment and Supplies—Continued 

















Estimated 
Unit unit Total 
Quantity of issue price price 
(109) Tubing, rubber, pure gum, amber, bore 
SAG ee. NUMIETS Go, nck fac ckcise nn SNES, ee at Oc 24 ft.| Feet $.16 $3.84 
(110) Tubing, rubber, pyre gum, amber, bore 
Set NWI 4g care sharin sutton a kee eeeiees «lea ot 24 ft.) Feet 10 2.40 
(111) Tubing, rubber, pure gum, black, bore 
pnt, SHANE ON, «Bat ssc Bada Ree aeR ates aerate: 12 ft.| Feet, 15 1.80 
(112) Tce rubber, pure gum, amber, bore 
GNU ao, Boys a.os a chee Re as canal eee tks 12 ft.| Feet 14 1.68 
(113) aie. rubber, pure gum, black, bore 
Se iss WUUNC SRG. Sova Souk 0 & Ake, at RS ucadey «cies A MER 12 ft.| Feet 10 1.20 
(114) Twine, Jute, '4-pound balls.......... 2 Ball 29 .08 


(115) Water bath, Army Medical School 

model, 8” diameter x 4” deep, with tripod 

LOGS O LOMB Se. alone ogr. oats iota os ado ae 3 Each 8.75 26.25 
(116) Pump, filter, Richards, 7” length, IPS 

thread connection %%”, with 14” IPS 

threaded air inlet tube, complete w/ 

threaded and friction couplings. No. 43310 


BMC INGO GSoOO0!, ois. t's whe vac ge «Menem Atak 2 Each 5.00 10.00 
(117) Tubing, rubber, pressure, bore 14”, 
PAS oA enc. yay vesicle hc ap ON MIA oi NM rr 12 Foot 40 4.80 


Toot Kitr-tro INCLUDE THE FOLLOWING 


(118) Hammer, claw, nail, 1 pound......... 1 Each $.90 $.90 
(119) Screwdriver, ordinary, 3” length, %” 

1 OVE C CARIRSS aN iD Pa DG tee cr ye Pa hag 1 Each shi slg 
(120) Screwdriver, ordinary, 6” length, %” 

|S) ENG Fo pret a i ta dy I Be ae na a a 1 Each 16 16 
(121) Screwdriver, Phillips, No. 1251, 3” 

| OKG i enna ROM etd Sort Sat ee a 1 Each 25 29 
(122) Wrench, monkey, 10”, 134” opening of 

MAW al WE BAe cea hs Gat, oe. 1 Each 1.65 1.65 
(123) Pliers, combination — slip-joint 6” 

(MeCMAIICS) .c shag, nrg Gs Phe coe ee 1 Each .28 28 
(124) Pliers, side cutting, lap-joint, 614” 

(Meas eet. Po A atthe ce ee a ee 1 Each 1.10 1.10 
(125) Tape, electrical, clear scotch, 14” x 66- 

TOOU:-FOMIING), Qe oe. Crate he hee tants ee as 2 Roll 1.75 3.50 
C26) iGnite, paring, 3° 20k hoe = oes ee 2 Each 06 1.12 


(127) Solder, solid wire, no flux type, 4%” 
diameter for electrical appliance and radio 





repair work “‘bit”’. 1 pound per spool..... 5 Lot 6.25 6.25 
(128) Soldering iron to be used with above 

TUS) OTOL SA ae ap ae a ee CEE Og 1 Each. 3.50 3.50 
(129) Brace and bits, for wood and metal... . 1 Set 3.00 3.00 
(130) Carpenter hand saw, 20” long......... 1 Hach 2.50 2.50 





V. Chemicals 























Estimated 
Unit unit Total 
Quantity of issue price price 
(1) Acetic, anhydride, reagent !............ 5 pagund $1.07 $5.35 
ottle 
(2) Acetone, reagent ACS 3................ 10 1-pound .66 6.60 
bottle 


See footnotes on Page 153. 
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V. Chemicals—Continued 








(3) Acid, acetic, glacial, reagent !........... 
(4) Acid, hydrochloric, reagent !........... 


(5) Acid, metaphosphoric, 
reagent 2 


pellets, 


© @: (0: eee 0) <@ (0) (0) 0 © (ee) 0) 6 0 0 Oe ie oe ee 8 ee 


glacial, 


(6) Acid, oxalic, crystals, reagent ?..:....... 


(7) Acid, potassium phthalate, Bureau of 
Standards 51—L-—50-100. 


(3) Acid, sulfuric, reagent? 200. 6... es 
(9) Alcohol, ethyl, 95 percent ?............. 


(10) Ammonium hydroxide, reagent 10 per- 
cent solution specific gravity 0.951........ 


(11) Ammonium oxalate, crystals reagent.... 
(12) Ammonium sulfate, granular C. P...... 
«i3) Antimony. trichloride, ©, P. 2... .. 
(14) Bromeresol green.25.200. |. ee 
(Gis) Isobuty! alcool s@ re i6 th ons ei. 


(16) Charcoal, activated Norite powdered. . . 
(17) Chloroform, reagent * 


@" io: fe; (0) 6 16; een e: tel @) (6: Joie fe) 


(18) Citrie acid, powder, reagent mono- 
TRV CRE SUO alte 928 AE Sree wi aie ak oe i 


(19) Cuprie sulfate crystals, reagent (copper 
sulfate) (CuSO, 5H.2O) ACS, fine or 
PIO WiGOUCUR heh ast ERR og Gye ee 


(20) 2, 4-Dinitrophenylhydrazine, M. P. 199- 
200°, E. K. No. 1866 6 


(21) 2, 6-dichloro benzenone indophenol, 
SOC IMIS Si. UM ols Ae oe 
(22) Detergent, Alconoxevn jG Jo8e eee es 


Carektner, anhydrotis;Crr., ACS?) ... 


le. 6 a “eine @ 6 6: 6 @ 6 fe 6 6 fo ee 


(24) Ether, petroleum, benzine special, C. P. 
boiling point all is) As lias ee eR eee 

(25) Ferric ammonium sulfate Fe NH, (SOz)s. 
HO -C. 2 .- ol 50-W0 tis. ed. 


(26) Heparin, at least 60 Toronto units per 
OMe Car A ene Seu fee oh ec ei 


(27) Hydrogen peroxide 30 percent ee os 
hyperoxide ! 


Sugecien ee fe alo) (6) 6) (emte Nor 16 0), 10) er e.(e © (0 (6 fe! io oes 


(ZS WN MANCIC ACIG bar. aaron cht ie. ew ae lates 


See footnotes on Page 153. 











Quantity 


36 
18 


no —_&_ _&_ —& bb 


40 


© bo 


25 


10 











Unit 
of issue 


1-pound 
bottle 
1-pound 
bottle 


1-pound 
bottle 
1-pound 
bottle 


60-gram 
bottle 
1-pound 
bottle 
1-quart 
can 


1-pound 
bottle 
1-pound 
bottle 
1-pound 
bottle 
Yy4-pound 
bottle 
l-gram 
bottle 
1-quart 
cans 
1-pound 
1-pound 
bottle 


1-pound 
bottle 


1-pound 
bottle 


20-gram 
bottle 


Gram 
3-pound 
package 
1-pound 
can 


1-pound 


1-pound 
bottle 


1-gram 
bottle 


1-pound 
bottle 
1-pound 
bottle 














Estimated 
unit 
price 


46 


3.48 
1.28 


4.72 
65 
.26 


2.31 
1.95 

.80 
2.26 
2.90 
2.25 
1.65 

02 


1.32 


1.68 
100 
Lot 
2.05 


90 


1.10 
1.48 


6.35 


4.18 
4.30 








Total 
price 


$3.88 
3.68 


20.88 
5.12 


9.44 
23.40 
9.36 


4.62 
1.95 
3.20 
9.04 
5.80 
90.00 
3.30 
4.68 


2.64 


42.00 
11.10 
21.00 
12.30 


3.60 


5.50 
1.48 


19.05 


4.18 
8.60 
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V. Chemicals—Continued 





(29) Metaphen, tincture, 1:200, tinted...... 
(80) Alcohol, methyl (methanol) — special 

MONG OMG rei os 3 5.4 SEER We teak eee tc nls 
(31). Paraffin, 50-52° C., white, U.S.P....... 
(32) Picric acid recrystallized, C. P.5....... 
(33) Potassium chloride, reagent........... 


(33a) Potassium, dihydrogen phosphate (di- 
basic) secondary crystals, reagent......... 


(34) Potassium, phosphate (monobasic), pri- 
mary, crystals. Feagemirs,.. ion cdee na. « Gee 


(35) Potassium ferricyanide, crystals, reagent. 
(86) Potassium ferrocyanide, crystals, reagent. 
(37) Potassium hydroxide pellets, reagent 2. . 
(88) Potassium iodide, crystals, reagent... .. 
(39) Potassium oxalate, crystals, reagent. ... 


(40) Potassium permanganate, crystals, 
ROACH: ey Ae oun co ARMs sce ok Te ee 


(41) Potassium sodium tartrate crystals, 
ROA MCI Aer +2. & wok OM. ACE Si ee alee 


(42) Petrolatum liquid, heavy U.S.P........ 
(48) p-Toluene sulfonic acid (25 gm.) 2...... 


(44) Qumimersulfate: .... o64 cccd oes « Oe 
(45) Sodium acetate, crystals.............. 
(46) Sodium bicarbonate NaHCO, C. P..... 
(47) Sodium chloride granular reagent...... 


(48) Sodium bichromate (sodium dichrom- 
BLO) POagem,.. 40s Esa ee Bees ee es 


(49) Sodium hydroxide, pellets reagent 2..... 


(50) Sodium hydrosulfite, powder, pure, (low 
IANA UROL) SEE oda. o0oc SPATERSER RES dio 5. Rohe oo eeguce oe 


(51) Sodium sulfate anhydrous powder, re- 
AMOUG gee ie isre ea des so EPR AS a ire 


(52) Sodium sulfate, anhydrous granular, 
PFOAPVOUG.. . sa a08 «baw OEE GLE eae eee ae 


(53) Sodium tungstate crystals, reagent... .. 


See footnotes on Page 153. 


152 




















Estimated 
Unit unit 
Quantity of issue price 
i Pint $2.17 
2 1-pound .66 
bottle 
2 1-pound 45 
cake 
2 1-pound 4.67 
bottle 
15 1-pound 1.10 
bottle 
2 1-pound 1.34 
bottle 
Z 1-pound 1.68 
bottle 
2 1-pound 2.75 
bottle 
2 1-pound 1.85 
bottle 
2 1-pound 1.44 
bottle 
1 1-pound 4.00 
bottle 
2 1-pound 2.73 
bottle 
1 1-pound 1.41 
bottle 
2 1-pound 1.68 
bottle 
1 Quart lO 
4 25 gram 1.20 
bottle 
2 1-ounce 1.63 
bottle 
6 1-pound 1.37 
bottle 
2 1-pound .70 
bottle 
2 1-pound 61 
bottle 
4 1-pound 1.32 
bottle 
10 1-pound 1.10 
bottle 
2 14-pound 2.10 
bottle 
12 1-pound 95 
bottle 
2 1-pound 97 
bottle 
4 14-pound 2.88 
bottle 





Total 
price 





$2.17 
1.32 
90 
9.34 
16.50 


2.68 


3.36 
5.50 
3.70 
2.82 
4.00 
5.46 


1.41 


3.36 


15 
4.80 


3.26 
8.22 
1.40 
1.22 


5.28 
11.00 


4.20 
11.40 


1.94 
11.52 


V. Chemicals—Continued 

















Estimated 
Unit unit Total 
Quantity of issue price price 
(54) Thiochrome decalso permutit-T: — for 
thiamine determination, 50-80 mesh 
CEG er 07) oe) necks EO ras ones 4 5-pound $26.25 | $105.00 
bottle 
(55) diinourear< (6s) ey eae Nee 2 1-pound 2.52 5.04 
bottle 
(SOP moimenes. es ke ee eo Or, 3 1-pound 5) 2.25 
can 
(57) Trichloracetic acid, crystal, reagent !... 1 pound 4.65 4.65 
ottle 
(58) Tris (hydroxymethyl) Amino methane. . 2 podweram 3.10 6.20 
ottle 
(69) Di tryptophane 427", . sy Orne. 2 POM al Ake oe os Al oe ae Gh 
bottle 
(60) Water soluble tablets of thiamine hydro- 
CMMORIGoM Ps fed aie tie, RE tee Boils oa 1000 at letis sous deecct, ers lected ss 
5 milli- 
gram each 
(61) Water soluble tablets of riboflavin‘... .. 1000 Pal letsay! lsshaada tiie 542 . 
5 milli- 
gram each 
(62) Water soluble tablets of nicotinamide‘..} 1000 Aabletedt Wit! x: 2 Sahel 4G 
50 milli- 
gram each 
(63) Water soluble tablets of ascorbic acid 4. .| 1000 Pablets;, altic. ae.anieleivebys « 
100 milli- 
gram 
(64) Sterns (canned heat).............6.4.. 24 Cans 15 3.60 
STANDARDS 
KGS) ASCOGOIC CIE). TRAIROS on w os as ee ls 4 25-gram $1.50 $6.00 
bottle 
(66) Beta carotene, 10 mg. vial............. 3 1-ampule 3.68 11.04 
(G0) Cholesterol U.S PS 5. Wis bata HOR 1 100-gram 2125 2.25 
bottle 
(68) Creatinine zine chloride............... 2 fy a 2.10 4.20 
via 
(69) N’Methylnicotinamide standard4...... 5 SO=naalli= rps. a. 
gram vial 
CO Mibotlavin standatd oy. 204 on. Bes 38 2 25-gram 4.35 8.70 
bottle 
(71) Fluorescein disodium salt, reference 
standard (Eastman organic chemicals No. 
735) (To be used for chemical purposes 
CUMIN) s gba genehe Rey Eee res a Sema roe es Diya ond 2 25-gram 3.20 6.50 
(72) Thiamine hydrochloride............... 2 tan 2.00 4.00 
ottle 
Mis) Nipamum A standardia..°. So.s8 025. 0: 25 Gram Dato 5.75 
(4) amt nurenic acid Ait. oe. oe te 3 GOsmailhi= 90a Gee lalsk. ASS). 
gram vial 





1 White Label—‘‘Corrosive liquid or acid.”’ 


Each to be packed in 1 pint glass bottle, maximum, 


plus absorbent cushioning and put in metal container and each container to be packed in individual 


strong shipping box. 
2 Orange Label—‘‘Corrosive when wet.” 


Individual containers of not more than 5-pounds each 


with a total maximum 25-pounds in one package, packed in absorbent material for air shipment. 


3 Red Label—‘‘Flammable liquids.”’ 


Must be in 1 pint glass or 1 quart metal maximum plus 


absorbent cushioning, each unit to be packed in individual strong shipping container. 


4 To be supplied by manufacturer. 


5 For air shipment, must contain over 10 percent moisture, labeled ‘‘Class A explosive,” 


as per white label. 
6 Flammable solid label, packed same as per red label. 


packed 
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VI. Office Supplies 








(1) Calculator, Monroe Ln Model, 160—X 
(item No. 54—M-16206) (a).............. 
(2) Clinical cards, abbreviated............. 
(3) Folders, file, wallet type, 134” expansion 
with tie, ‘full gusset, 916” x 1134”. : 
(4) Kodachrome clinical slide boxes, ‘metal / 
100 slides, Brumberger No. 1050......... 
(5) Kodaslide viewer, Sawyer’s Bi-Lens 35... 
(6) Ledgers, blank book, 814” x 101”, record 
ruled, (aot imdexedVAeey. bo. 0.)-0 5d a ee 
(7) McBee cards, duplicates with carbon 
inserts—500 cards per package........... 


(8) McBee card savers No. K48, packed 10 
pads: per package sie Mia a. WME. seas ce 
(9) McBee keysorts, No. 5005.............. 
(10) McBee punches, No. 5201............ 
(11) Notebooks, leatherette, 634” x 3 
HORTONS. Se Aa qt te Deak, orks Se GIR naee 
(12). Filles; lined*forabove. o.. ) (acs... 
(lS) Pads, 8" x= 1016" "riled. . S22... se 
(14) Paper, graph, semilogarithmic sheets, 
814" x 11”, Plates?’ *<10".. 3-cycle x 10 
divisions to the inch, 5th and 10th lines 
progressively accented, green, Dietzgen 
SAO SOM: i ee OD ed Ae ht 
(15) Paper, typewriting bond, 25 percent rag, 
white, 8” x 1014” 
(16) Paper, carbon, black, ightweight, med- 
jum finish 8” x 11” 
(7) Pencils Ne. 2, medimmy Soli... 4... oo 
(18) Pencils! No, 3, medium hard... 2.2... . 
(19) Sharpener, pencil, office............... 
(20) Pencils, blue andimed-l.) .. ©... ae once. 
a ball point, Venus type, blue-black 


6 fe: 56) el 6: 0!. 16 bi 0.ni0] 16! 16 16: (6, 18)) 0) “el coy 0’ Je, 5 o~ s 


Si) (et (et ei") (0 0\ 6) 0: “enw (e (eq) ‘#| ise: 1¥) we) ce 


(22) Refill, ball point pen, blue-black ink, 
to fe Venusmmodel, leit. .o.. sl. 
(23) Paper, typewriting, manifold carbon sets 
(Letterex)-8” «x hOUofyawhite .. sh. os 
(24) Numbering machine, automatic, 6- 
wheel. S-MoOvementeitsad. so... ks oe es 
(25) Stamp, dating, rubber-band, metal 
ae 4 revolving bands, month, day and 
(26) Padi ink, No. 4, 25%” x 15%” for above 
betas AAGM ccs UREN oh cece Fees 
(26a) Ink, stamp pad for felt pads, 2-oz. 
bottle, blue 
(27) Dietary survey forms ICNND No. 
(28) Dietary survey forms ICNND No. 
(28) Dietary survey forms ICNND No. 
(29) Dietary survey forms ICNND No. 
(30) Dietary survey forms ICNND No. 
(31) Dietary survey forms ICNND No. 
(32) Dietary survey forms ICNND No. 


O56) joie je! .6, jo (edeNior je) ei veda, |e, »! \ei™olMiey (e: 10) i040) 0) c® ce! v4! te 











C000000 
NID OP WN 





1 For use in civilian survey. 
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Quantity 








7,000 
25 


18 


rm bo 
anononn wre 


50 


bob GW bO bo 


24 
24 


50 
50 


50 
50 


50 

















Unit 
of issue 


Package 


Package 
Each 
Each 


Each 
Package 
Each 


Sheet 
Package 


Box 
Dozen 
Dozen 
Each 
Dozen 


Each 
Each 
Box 

Each 


Each 
Each 


Bottle 
Each 
Each 
Each 
Each 
Each 
Each 
Each 











Estimated 
unit 
price 


$250.00 


ei fel 6° 18) 6) 0) je 10, 


1.53 
3.96 


.70 








Total 
price 


$250.00 


ers. 0) <¢).0) 8) ue 


4.00 


4.59 
7.92 


12.60 


150.00} 375.00 


per 
1000 


2.80 
3.50 
6.60 


1.50 
13 
15 


1.84 
13.25 


ee 2 oe © ow 
04s) aie) eher. stirs: 
@| te. te) fo "er el 6) « 
oe es © @ wo ee 








2.80 
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(1) Albritton, E.C., ed. Standard values in 
nutrition and metabolism. Philadelphia, 
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(2) Association of Official Agricultural Chem- 
ists. Official methods of analysis of the 
Association of Official Agricultural Chem- 
ists. 8th ed. Washington, D.C., The Asso- 
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(3) Assocation of Vitamin Chemists. 
Methods of vitamin assay 2d. rev. ed. 
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use. Rome, Italy, Food and Agriculture 
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Available free to Government agencies from: 
Foreign Agricultural Service 
United States Department of Agriculture 
Washington 25, D.C. 
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University-Press, $1002... 0. .adaie)e. 
(5) Cochran, W. G. Sampling Techniques. 
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(6) Consolazio, C.F., Johnson, R.E., and 
Marek, E. Metabolic methods. St. Louis, 
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(7) Harrison, T.R., ed. Principles of internal 
medicine. 2d. ed. N.Y., Blakiston, McGraw- 
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(8) Hawk, P.B., Oser, B.L., and Summerson, 
W.H. Practical physiological chemistry. 
13th ed. N.Y., Blackiston, McGraw-Hill, 
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(9) Hill, A.B. Principles of medical statistics. 
6th ed. rev. and enl. N.Y., Oxford Uni- 
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(10) Jolliffe, N., Tisdell, F. and Cannon, P., 
eds., Clinical Nutrition, New York, 
Harpers & Brothers, 1950. (This book is 
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(11) Lange, N.A., comp. Handbook of chem- 
istry. 9th ed. Sandusky, Ohio, Handbook 
pibolisherste! 950 .- woz eres cos hs So wen ou 

(12) Lorie, J.H., and Roberts, H.V. Basic 
methods of marketing research. N.Y., 
McGraw-rally WOON 7 oe. bo ok ce hee es 

(13) McLester, J.S., and Darby, W.J., Nutri- 
tion and diet in health and disease. 6th ed. 
Philadelphia, Saunders, 1952.0... 000. ... 

(14) Manson-Bahr, P.H. Manson’s tropical 
diseases. 14th ed. Baltimore, Williams and 
aNd RCE R Agel An Nes once, Eee! oat ta kek soe 

(15) The Merck index of chemicals and drugs. 
6th ed. Rahway, N.J., Merck, 1952....... 

(16) Rand Corporation. A million random 
digits with 100,000 normal deviates. Glen- 
coe, il. Phe-EreesPress, 1955. a... 0. 

(17) Sunderman, F.W., and Boerner, F. Nor- 
mal values in clinical medicine. Phila- 
delphia, Saunders; F949) sv. on. 2 es 

(18) Todd, J.C., Sanford, A.H., and Wells, B.B. 
Clinical diagnosis by laboratory methods. 
12th. ed. Philadelphia, Saunders, 1953... . 
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(19) United States Department of Agricul- 
ture. Composition of foods used in Far 
countries. Washington, D.C., 

United States Government Printing Office, 

March 1952. (Agriculture Handbook No. 

Nfs ORLA age y ig bale SANE, Sle PRB CPP ers aE 2 Book 
(20) United States Department of Agricul- 
Composition of foods raw,—pro- 
Washington, D.C., 

United States Government Printing Office, 

June 1950. (Agriculture Handbook No. 8).. 2 Book 
(21) United States Department of Agricul- 

ture. Table of food composition for the 

Armed Forces. Washington, D.C., United 

States Government Printing Office, Jan- 

This is also available to Government agen- 

cies from: Office of the Adjutant General. 

Washington 25, D.C. Issued as (United 

States Department of the Army. Tech- 

nical bulletin QM 58, October 1951). . 2 Book 
(22) Wohl, M.G., and Goodhart, R.S., eds. 

Modern nutrition in health and disease. 

Philadelphia, Lea & Febiger, 1955........ 1 Book 
(23) Yates, F. Sampling methods for censuses 

and surveys. 2d. ed. rev. and enl. London, 

CG rim O56 so ee eye 1 Book 
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(1) Acetylsal cylic acid tablets, 100 to bottle. 5 Bottle 
(2) Aluminum hydroxide tablets............ 200 Tablets 
(3) Caffeine and sodium benzoate injectable 

2a 250 mig: / CC. 12 toro 2... se ae See 2 Boxes 
(4) Camphorated opium tincture, 4-oz. bottle. 2 Bottle 
(5) Chloroquine phosphate tablets, 0.5 gm...| 100 Tablets 
(6) Compound dimethyl] phthalate stick (612) 
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(14) Propantheline bromide tablets, 15 mg...} 100 Tablets 
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PUN Wer CHMSUNOe.. c acces oP hain sk pte eee 300 Capsules 
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Abbreviated Physical Examination, see 
detailed physical examination 
equipment & supplies, 17 
examination area, 16 
examination card, 24 
facilities, 17 
IBM coding, 48 
instructions for, 20 
lantern slides, 26 
personnel for, 17 
recording data, 21 
sample size, 9, 14 
Agricultural 
economics, 127 
education, 131 
general, 127 
marketing, 130 
production, 130 
research, 131 
Albumin, serum or plasma 
analysis for, 91 
Alternative biochemical methods, 80 
drawing blood, vacutainer technique, 80 
vitamin C (ascorbic acid) dye method, 
83 
Anticoagulants, 54 
Appraisal of nutriture 
clinical, 13 
Armed Forces 
food and nutrition services, 134 
sampling of, 6, 8 
Ascorbic acid (vitamine C) see vitamins 
analysis for 
blood—dye method, 83 
Roe-Keuthner method, 69 
food, 71 
urine, 71 
guide for interpretation of values in 
blood, 121 
dietary intake, 123 
urine, 120 
loss during cooking, 117 
Assessment of: (see clinical appraisal) 
nutritural status, 2 
Biochemical evaluation, see blood, urine, 
vitamins, and equipment 
analysis, prescribed, 53, 60 
alternative methods, 80 
elective methods, 85 
fluorometry, 102 
guide for interpretation of 
blood levels, 121 
urine levels, 120 
personnel requirements, 53 
preparation at base laboratory, 53 
ranges of normal values, 52 
recoveries, 51 
replications of determinations, 52 


sensitivity of methods, 52 
spectrophotometry, 96 
validity of methods, 51 
vitamin reference standards, 93 
Blood 
analysis for 
albumin, 91 
ascorbic acid, 69, 83 
carotene, 72 
cholesterol, 90 
hematocrit, 68 
hemoglobin, 60 
protein, 60 
vitamin A, 72 
anticoagulants, 54 
collection of samples, 53, 80 
fractions to be collected, 55 
equipment for 
field collection, 56 
laboratory, 139 
guide for interpretation of values, 121 
range of normal values, 52 
personnel requirements, 53 
plasma preparation, 58 
vitamin reference standards, 94, 95 
Calcium, 123 
Calories, 123, 125 
Cards 
IBM, see McBee 
McBee, 22, 23 
physical examination, abbreviated, 24 
Carotene, see vitamin A 
analysis, 72 
calculation, 73 
equivalents, 74 
Charts 
hemoglobin from blood Sp. Gr., 65 
Cholesterol 
analysis of total plasma or serum, 90 
Civilian dietary studies, 109 
record forms, 116 
Clinical appraisal of nutriture, see abbre- 
viated and detailed physical exami- 
nation 
description of clinical lesion, 26 
examination procedure, 14 
~ general information to be recorded, 25 
sampling, 9, 14 
standardization of diagnosis, 13 
supplemental data to be collected, 137 
Coding of data 
abbreviated physical, 48 
biochemical data 
IBM, 47 
McBee, 48 
detailed physical 
IBM, 44 
McBee ecard, 25, 43 
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Commerce, 129 
Consumption 
dietary intake, 105 
food balance, 131, 134 . 
Controls 
food, 134, 136 
Cooking, loss of nutrients, 117 
Copper sulfate solution, see hemoglobin 
and plasma protein 
preparation of 
stock solution, 67 
standard solution, 68 
Creatinine 
analysis in urine, 87 
guide for interpretation of 
urine values per gm., 120 
Detailed physical examination, 19, 25 
equipment and supplies, 19 
examination area, 18 
facilities, 19 
guide for interpretation of data, 126 
IBM coding, 44 
instructions for, 20, 25 
McBee card, 20, 22 
coding, punching, and sorting, 43 
personnel for, 19 
recording data, 21 
sample size, 9 
Diagnostic criteria, 13 
standardization of, 13 
physical signs, 26-29 
errors of, 13 
Dietary studies, 103 
civilian, 109 
definition of terms, 104 
dietary intake, 105 
equipment and supplies, 103 
food distribution, 105 
food procurement, 105 
guide for interpretation of data, 128 
histories, 109 
menu planning, 104 
nutrients lost in cooking, 117 
personnel requirements, 103 
ration allowances, 104 
survey forms, 110 
Diets 
hospitals and institutions, 109 
Economics, agricultural, 127 
Elective biochemical methods, 85 
albumin, plasma, 91 
cholesterol, serum, 90 
creatinine in urine, 87 
therapeutic trials, 87 
vitamin tolerance tests, 85 
Equipment and supplies for 
basis of calculation, 51 
blood collection, 56 
vacutainer technique, 82 
dietary studies, 103 
laboratory, 139 
physical examinations, 17, 19 
urine collection, 55 


vitamin 
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Examination 
abbreviated clinical, 17 
clinical, 14 
detailed clinical, 19 
Family food 
record of, 115 
intake pattern, 116 
Finance, 129 
Fluorometry, 102 
Food, see dietary studies 
consumption, 131, 134 
evaluation, 134 
processing, 135 
regulations and controls, 134, 1386 
services of armed forces, 134 
technology, 133 
Food composite analysis, 108 
Food inventory survey, 106 
calculations, 107 
Food preparation and consumption sur- 
vey, 108 
Food waste, 106, 113 
Forms, dietary studies 
family food record, 115 
family food record, intake pattern, 116 
food inventory record, 111 
food waste, 113 
recipe—food preparation, 112 
summary—nutritional evaluation, 114 
Guide for interpretation of data for 
blood values, 121 
ascorbic acid, plasma, 122 
carotene, plasma, 122 
hematocrit, 121 
hemoglobin, 121 
protein, plasma, 122 
clinical findings, 126 
nutrient intake, 123 
ascorbic acid, 124 
calcium, 124 
calories, 125 
iron, 124 
niacin, 123 
protein, 124 
riboflavin, 124 
thiamine, 124 
vitamin A, 124 
urinary values, 120 
n’methylnicotinamide, 120 
riboflavin, 120 
thiamine, 121 
Health statistics 
civilian, 137 
military, 137 
Height 
height-weight-age table, 31 
recording of, 25 
Hematocrit 
analysis for, 68 
guide for interpretation of values, 121 
ranges of normal values, 52 


Hemoglobin 
analysis for, 60 
calculation, 64 
conversion tables for 
heparinized sample, 67 
oxalated sample, 67 
guide for interpretation of values, 121 
line chart for calculation, 65 
ranges of normal values, 52 
IBM ecard, see McBee card 
coding, 45-48 
instructions for coding for abbreviated 
physical exam. card, 48-49 
IBM coding, 48 
abbreviated physical card, 48 
McBee ecard 
biochemical data, 47 
physical examination data, 45 
Income, national, 128 


Interdepartmental Committee on Nutri- | 


tion for National Defense, 1 
Iron, 123, 124 
Laboratory 
equipment and supplies, 139 
McBee Cards, 22-23 


coding intervals (biochemical data), 48 | 


coding, punching and sorting, 43 
description of terms, 25-30 
instruction for use, 21 
Marketing, 130 
Menu planning, 104 
Niacin, see vitamin 
analysis of n’methylnicotinamide 
in urine, 79 
calculation, 80 
Objectives of 
the manual, 1 
Organization of 
survey teams, 2 
Oxalate mixture, 54 
Percent standard weight, 21, 25 
conversion tables, 32 
Personnel requirements for 
biochemical studies, 53 
dietary studies, 103 
nutrition survey team, 2 
physical examinations, 17, 19 


Physical examinations, see abbreviated | 
| Reference standards, vitamin 


and detailed physical 


Physical indicator lesions, see abbreviated | 


and detailed physical examinations 
angular lesions and scars, 27 
bitot’s spots, 26 
cheilosis, 27 
nasolabial seborrhea, 26 
scorbutic type gums, 27 
skin 
follicular keratosis, 28 
scrotal dermatitis, 28 
pellagrous lesions, 29 
skinfold thickness, 29 
thyroid enlarged, 26 
tongue 
filaform papillary atrophy, 27 
glossitis, 27 
magenta colored, 27 





Population 
characteristics, 128 
sampling, 5 


| Prescribed biochemical methods, 53 


hematocrit, 68 

hemoglobin, 60 

n’methylnicotinamide in urine, 79 

plasma protein, 60 

plasma or serum ascorbic acid, 69, 83 

plasma or serum vitamin A and caro- 
tene, 72 

riboflavin in urine, 77 

thiamine in urine, 75 


| Prices, 128 
| Processing, food, 185 
| Production 


agriculture, 130 
food in emergency, 131 

Protein, plasma, see hemoglobin 
analysis, 60 
calculation, 64 
conversion tables for calculation, 67 
guide for interpretation of values, 121 
line chart for calculation, 65 
preparation of plasma, 58 
range of normal values, 52 


| Protocal, 3 
| Pyridoxine (vitamin Bg) see tryptophan 


load test, 88 


| Questionnaire 


family food, 109 


Ranges 


blood and urine values, 52 


| Ration allowances, 104 


Reagents, for determination of 
albumin serum, 92 
ascorbic acid, 70, 83 
carotene, 73 
cholesterol, 90 
creatinine, 88 
hemoglobin, 61 
n’methylnicotinamide, 79 
plasma protein, 61 
riboflavin, 77 
thiamine determination, 75 
tryptophan (xanthurenic acid), 89 
vitamin tolerance tests, 86 


ascorbic acid, 94 
niacinamide, 95 
riboflavin, 93 
thiamine, 93 
vitamin A, 95 


| Regulations 


food, 134, 136 
Reports, 3 


| Riboflavin, see vitamins 


analysis in urine, 77 
calculation, 78 

Samples 
biochemical, collection and storage, 53 
equipment for collection in field, 55 
procedure for blood, 57 
procedure for urine, 59 
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Sampling 
objectives, 5 
population and stratification, 6 
probability, 7 
procedures, 8 
size, 9, 14 
special, 11 
subsampling, 10 
Skinfold thickness, 29 
Spectrophotometry, 96 
color and wave length, 97 


concentration — transmittance calibra- 


tion graph, 100 
Lambert-Beer law, 99 
optical density, 101 
selection of reference solution, 97 
transmission, 96 
transmittance, 96 
curves, 98 


Standard solutions for, see reference 


standards, 93 
albumin, serum, 92 
ascorbic acid 
Dye method, 84 
Roe-Kuethner method, 70 
carotene, 74 
cholesterol, 90 
creatinine, 88 
hemoglobin, 61, 67 
n’methylnicotinamide, 79 
quinine sulfate solution, 76 
plasma protein, 61, 67 
riboflavin, 77 
thiamine, 76 


tryptophane load test (xanthurenic Vv 


acid), 89 
vitamin A, 74 
Standardization 
biochemical methods, 51 
diagnostic criteria, 3 
Standard weight, 21 


conversion tables to percent standard 


weight, 32, 42 
medical actuarial table, 31 
recording of data, 25 
Statistics 
agricultural production, 129, 130 
commerce, 129 
finance, 129 
food consumption, 131, 132 
health, 137, 138 
income, 128 
population characteristics, 128 
prices, 129 
sampling, 5 
transportation, 129 
wages, 129 
Sterilization of needle and syringes, 57 
Survey forms 
dietary 
civilian, 116 
military, 110 








physical examination 
abbreviated card, 24 
McBee ecard, 22 
Survey team 
organization of, 2 
reports, 3 
work schedule, 3 
Technology, food, 133 
Therapeutic trials, 87 
Thiamine, see vitamins 
analysis in urine, 75 
calculation, 77 
loss during cooking, 117 
Transportation, 129 
Tolerance tests, 85 
Tryptophan load test 
analysis, 88 
Urine 
analysis for 
creatinine, 87 
n’methylnicotinamide, 79 
riboflavin, 77 
thiamine, 75 
xanthurenic acid, see tryptophan load 
test, 88 
collection of sample, 59 
equipment and supplies for 
field collection, 55 
laboratory, 139 
guide for interpretation of values, 120 
range of normal values, 52 
personnel requirements, 53 
vitamin reference standards, 93, 95 
acutainer technique 
blood sample collection, 80 
equipment, 82 
Vitamin A, see vitamins 
analysis, 72 
calculation, 74 
equivalents, 74 
Vitamin Bg (pyridoxine) see tryptophan 
load test, 88 
Vitamins, see ascorbic acid, carotene, 
niacin, riboflavin, thiamine, vitamin 


salepeion of nutrient content in foods, 
10 
guide for interpretation of values in 
blood, 121 
dietary intake, 123 
urine, 120 
range of normal values, 52 
reference standards, 93 
sensitivity of methods, 52 
therapeutic trials, 87 
tolerance tests, 85 
Wages, 129 
Xanthurenie acid 
analysis in urine, 88 
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